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THE PHYSICIAN AS A WORLD 
CITIZEN* 


RAYMOND B. ALLEN, M.D. 
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On important university occasions such 
as this, a university looks at its work and 
its relation to the society of which it is a 
vigorous, indeed essential, expression. Its 
greatest works, of course, are its scholar- 
ship, its science, its humane letters, but 
above all, its human products—the young 
men and women who have had the privilege 
of associating with great minds and skillful 
hands, the devoted men who have carried 
on the unbroken humanistic tradition of 
university learning and culture for more 
than a thousand years. 

It is well to remind ourselves in this tur- 
bulent century that universities are among 
man’s most durable institutions. Most of 
them have survived all the vicissitudes of 
life and of states. A. Lawrence Lowell re- 
marked a few years ago that those which 
have disappeared did not die from attacks 
from without but died from within. Its 
strength and durability grow out of the 
university’s vital intellectual ferment, its 
identity with the community and its needs, 
and at the same time its detachment and 
objectivity, its integrity of thought and 
purpose, and its selflessness. But most of 


“Commencement address delivered at The Tulane 
University of Louisiana, School of Medicine, on 
May 15, 1946. A portion of this paper is para- 
Phrased from the writer’s monograph on ‘‘Medical 
Education and the Changing Order,” published by 
the Commonwealth Fund under the auspices of 
the New York Acamemy of Medicine’s Committee 
on Medicine and the Changing Order. 


all it is constantly renewed and renourished 
by the influx of new students with fresh 
points of view and inquiring minds. 


Medicine has been part of this great 
tradition and has enriched all other uni- 
versity disciplines through its interest in 
health and disease, in human growth and 
development (intellectual and spiritual as 
well as physical), its interest in the natural 
sciences, the social sciences, and _ the 
humanities. It is well known that physi- 
cians of ancient Egypt and Greece, who 
laid the foundations for modern scientific 
medicine and its moral and ethical codes, 
were also among the first great naturalists 
and humanists. 

In our time, however, the roots of medi- 
cine in the fundamental disciplines of the 
university seem to be farther and farther 
removed from the every day work of the 
clinic by the division of labor in medical 
teaching and practice among numerous 
basic and clinical specialties. This has 
taken place despite the recognition by medi- 
cal schools for the importance of these dis- 
ciplines as a preparation for medicine. Yet 
on closer examination one can see that the 
link between the clinic and the university 
in all of its aspects is very close indeed. 
Everyone is aware, for example, that the 
revolutionary advances in nuclear physics 
and chemistry have important implications 
for medical and biological studies generally. 
Wartime advances in medical science, great 
as these have been, will be insignificant 
compared with what lies ahead in our life- 
time for all branches of science, including 
medicine. Today medicine is more firmly 
than ever rooted in its sister disciplines of 
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the university, not excluding the law and 
the other social sciences. A leader in legal 
medicine recently wrote: “Law will aid men 
of medicine and of science to extend the 
social effects of their discoveries, to eradi- 
cate certain maladies, to help cure the 
widespread disturbances of physical and 
mental health which now spring from 
socio-economic maladjustments. Between 
law and science the whole fabric of society 
may be spun anew.” 

Increasingly medicine has focused its at- 
tention on man as a social organism. We 
have a growing realization that, while 
there is still much to be learned about the 
physical aspects of the life of man, the 
great contributions of the future will come 
from the exploration of man’s relationship 
to the society which makes him what he is 
and which he constantly attempts to mold 
to his desires. Justice Holmes put it more 
succinctly when he wrote: “Man, whether 
he realizes it or not, is always fighting for 
the kind of world he wants.” In man’s con- 
stant struggle to find happiness in an ever- 
changing technological world lies the chal- 
lenge for any student of the future. Here 
if anywhere, in the ever new demands upon 
both society and the individual, will he find 
the answers to the many medical riddles 
that confront us today. Here perhaps he 
may begin to understand and help the suf- 
fering human beings in whom we can find 
no apparent physical reasons for suffering. 

The study of medicine, therefore, must 
embrace the study of life in all its aspects, 
physical, psychological, and social. It is 
not suggested that the physician must be 
an expert in sociology, economics, law, 
business, personnel management and in 
countless other fields. It is suggested, 
however, that he should have a clear and 
comprehensive appreciation of the place of 
these aspects of society in the life of the 
individual. He should realize, for example, 
that preventive medicine is being practiced 
at a most effective level by the forward- 
looking businessman who takes an active 
interest in such things as employee nutri- 
tion, health services, housing, safety and 
recreation, as well as the cause of absen- 


teeism, juvenile deliquency and _ other 
social problems. Likewise, the physician 
should recognize as an ally a government 
which attempts to remedy social, economic 
and industrial deficiencies and abuses. 
Such efforts will play a most important 
part in the doctor’s struggle against those 
untoward environmental influences which 
make for occupational disease, maladjust- 
ment and degenerative changes in the 
individual. 

“Society is indeed a contract ... But the 
state ought not to be considered as nothing 
better than a partnership . . . to be taken 
up for a little temporary interest, and to 
be dissolved by the fancy of the parties... 
it is a partnership in all science; a part- 
nership in every virtue, and in all perfec- 
tion. And as the ends of such a partner- 
ship cannot be obtained in many genera- 
tions, it becomes a partnership not only 
between those who are living, but between 
those who are living, those who are dead, 
and those who are to be born.”—Edmund 
Burke. 

Any well-educated and experienced phy- 
sician realizes that the professional serv- 
ices of lawyers, ministers, teachers, social 
workers and personnel counselors are es- 
sential in supporting and helping the indi- 
vidual to make a successful adjustment to 
the conditions of a complex modern life. 
Imagine a society without one of these es- 
sential professional components. One sees 
at once that their friendly personal serv- 
ices, frequently offered without thought of 
financial gain, are the very keystones upon 
which society is built. This is something 
that can never he mechanized. Real profes- 
sional service may have its technics, but, it 
cannot be a technology: It takes a man, not 
a machine, to understand a man. Useful as 
machines may be in making observations 
and recording man’s reactions and actions, 
the information they provide is useless un- 
less we have someone able to interpret it 
and make judgments on the basis of wis- 
dom born of experience. Essentially, this 
is the function of the professional man, 
whether he be a physician, teacher, minis- 
ter or lawyer. Out of the wisdom of his 
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life’s experience he must make decisions 
and recommendations likely to help those 
who consult him. It is simply a case of the 
skilled and, therefore, the strong helping 
those who are relatively less fortunate. 
Knowledge and skill in- the use of know- 
ledge are power; they are the source of 
the authority and influence of professional 
men. The use of such power can be en- 
trusted only to men and women of intelli- 
gence, character, and fidelity, for in them 
is the future wisdom of the race. 

Medical education aims to produce phy- 
sicians who are not merely skillful, but 
wise as well in the application of the art 
and science of medicine. To be wise, the 
physician must understand the physical and 
social setting in which his patients live. As 
a physician and a highly privileged citizen, 
he must encourage and participate in every 
community effort to improve living and 
working conditions for everyone. Thus he 
fulfills his obligation to attack disease and 
suffering at their sources and to remove 
as far as possible every aggravating cause 
of human disability. ; 

The interest and enthusiasm of men in 
professional and business life are essential 
for community progress; but civic pride, 
vigor and leadership are derived from 
every phase of community life. The small 
and big businessman, banker, lawyer, en- 
vineer, druggist, doctor, minister, teacher, 
members of women’s organizations, labor 
unions, chambers of commerce and govern- 
mental agencies, all contribute leadership 
to the public welfare. The doctor enjoys 
the respect of the community because of 
his learning and skill. He represents the 
viewpoint and detachment of science in the 
discussion of complicated health and com- 
munity problems. If he can add the quali- 
ties of integrity, tolerance, fairness, kind- 
ness and friendliness, his influence for the 
good of the community will be beyond 
measure. In some backward areas, in fact, 
he may be the only person who exercises 
any influence for constructive leadership. 

Most physicians who are attracted to 
community life are the kind of people who 
do not allow the technical and scientific 


character of their training to obscure their 
natural human approach to patients and 
fellow citizens. As the community demands 
more preventive medicine and gives greater 
and more serious attention to such evi- 
dences of social deficiency as poverty, un- 
employment, industrial strife, malnutrition, 
high rates of juvenile delinquency and illi- 
teracy, the doctor will come to occupy an 
even more important place of social res- 
ponsibility. Therefore, the doctor must 
prepare himself to fill this broader role of 
leadership. He must equip himself with a 
thorough understanding of the social, in- 
dustrial and economic patterns of which he 
is a functioning part. 

Now I should like to focus your attention 
for a moment upon a university’s interest 
in the one great question which is of first 
importance for any thinking person today. 
This is the crisis between technology and 
the higher values in life and living for 
which men have been striving for centuries. 
The question is whether man has sufficient 
wisdom, humility, and social consciousness 
to use his newly-found powers for the con- 
structive purposes of all mankind. Free 
men have proved that democracy, and our 
republican system of self-government par- 
ticularly, has the inherent strength to be 
victorious in a world at war; they have yet 
to prove that they can win a durable peace. 
Never before has the intellectual, spiritual, 
and moral life of man faced a test of such 
a portent for good or evil. Medicine with 
its age-old concern for the sick, the poor as 
well as the rich, the weak as well as the 
strong, has been an influence for good sur- 
passed only by the moral precepts of reli- 
gion. The services of medicine, like those 
of religion, have been largely personal. 
There will always be need for personal 
services, but medicine of the future, if it is 
to progress as a social as well as a biologi- 
cal science, must broaden its outlook and 
adjust its educational program accordingly. 
Medicine is coming of age as a social 
science. 

Thinking and planning for democracy 
must be bold and dynamic, drawing not 
only upon the talents of individuals, but 
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also upon the social discipline of the group. 
At times, unfortunately, our system falters. 
We have great difficulty in distributing 
evenly the goods and services, including 
medical services, that our expanding tech- 
nology pours forth in ever greater abun- 
dance. Our social process lacks stability 
which, perhaps, is but a sign of growth and 
change. This should not be too alarming. 
But, when the system becomes so unstable 
that it upsets our relations with our neigh- 
bors and when we lack the self-discipline 
and social controls to resolve our differences 
rationally and peaceably, then just to this 
extent has education failed at one of its 
primary tasks. 

College graduates generally fail to take 
an interest in legislation, state or federal, 
even when it intimately affects their own 
fields of business or professional activity. 
We have always maintained that training 
for leadership is a major function of a uni- 
versity. If this is true, then we are failing 
in our purpose when education does not 
develop in the individual a social and poli- 
tical consciousness to the same degree that 
it trains him for professional and voca- 
tional proficiency. If this is true, may it 
not also be that here is a significant rea- 
son for disharmony between government, 
that is, social controls within the frame- 
work of law, and the citizen who still 
believes that “that government is _ best 
which governs least”? Are our schools, at 
all levels, sufficiently conscious of their 
obligation to educate for responsible citi- 
zenship? This, I believe, is the most im- 
portant question we must resolve if our 
Republic is to survive in the critical years 
through which we are passing. 

But there is a larger question, one that 
concerns every American, whether he is a 
college man or not. It is: What has hap- 
pened to our greatest national asset, the 
native American spirit; the selfless, Chris- 
tian spirit that founded this great nation, 
that unified and preserved it from internal 
division, that industrialized a continent 
and that, twice in this century, joined with 
and led the peace-loving peoples of the 
earth in conquering tyranny and preserv- 


ing our right to live as free men? To live 
for what? For the good life for all men 
everywhere? Or for the giddy life of get- 
ting and spending in which human values 
are overwhelmed and smothered by the 
petty value of material things? If the latter 
is our answer to a starved and war-torn 
world, if we demand an island of selfish 
American plenty within a world of want, 
then we are a dying nation with no hope 
of realizing our true inheritance of great- 
ness. We are left, it seems to me, with only 
one choice; we must elect to bring the 
machine under social control; we must de- 
cide that economics should be made to 
serve the good life for everyone rather 
‘than merely that of a favored few; we must 
recognize that it takes a man, not an adding 
machine, to understand a man. 

Time is short and apparently getting 
rapidly shorter. Universities must join 
hands with enlightened men everywhere, 
in the church, in business, industry, and 
labor, in the professions and in statecraft, 
to strive for the realization of our native 
American spirit and for greatness in the 
“brave new world” in which we live. 

Universities must meet their obligation 
to the society from which they derive their 
right to exist. Today universities are meet- 
ing this obligation by adjusting their edu- 
cational programs to emphasize, in equal 
measure, the development of social and 
political consciousness and training for pro- 
ficiency in professional and_ technical 
skills. As medicine assumes its full stature 
as a social science, we may confidently ex- 
pect the physician of the future to take 
his accustomed seat in the councils of com- 
munity and state as a responsible and con- 
structive citizen. To him the people may 
rightly look for leadership. 

Medicine, like the peace, is indivisible. 
Its only concern is to advance its under- 
standing of man, in health and disease, 
wherever on the face of this tortured planet 
he happens to live and to bring him as 
much relief from pain and disease as the 
knowledge and skills of the physician make 
possible. 

Now may I congratulate this splendid 
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class upon its graduation from this dis- 
tinguished and venerable University. Its 
pride in you, I trust, will equal your pride 
in being alumni of the Tulane University 
of Louisiana. This is an open door to the 
society of learned men everywhere in the 
world. 

Thus today you as physicians have be- 
come world citizens, for learning, science. 
and medicine know no national boundaries. 
This is your heritage from the ages which 
I know you will cherish always. It is the 
gift of your University, a gift which I am 
sure you have richly earned. 

Finally, speaking now as a physician, 
may I prescribe (with the permission of 
my friend, Dean Lapham, since I do not 
have a license to practice in Louisiana) a 
capsule of distilled wisdom for each of you. 
It is to be taken at your discretion as re- 
quired by any circumstances in which you 
may find yourself. This prescription was 
‘first compounded by a great man of letters, 
Robert Walpole, who gave this advice to the 
young and I give it to you, the class of 1946: 
“Always good sense, good manners, good 
humor, and good faith.” And may I add 
faith in yourselves, your country, your 
families, your fellowmen, and your God. 


4) 
VU 





MIXED TUMORS OF THE PAROTID 
GLAND 


J.D. MARTIN, M. D. 
BATON ROUGE 

Mixed tumors of the parotid gland are 
of complex structure. Microscopic exami- 
nation usually reveals them to be of epi- 
thelial elements and mesoblastic tissues, 
chiefly cartilage, mucous tissue and cellular 
connective tissue. Any one of these ele- 
ments may predominate, but usually all cell 
types are represented.' 

These tumors may be found attached or 
lying in the substance of the gland and are 
noted on physical examination when they 
have attained a size sufficient to appear as 
nodules or masses in the area of the parotid 
gland or below or behind the ear and some 
seem to involve the aural cartilages. The 
predominating element of the tumor deter- 


mines its consistency. Most of these tumors 
are firm and hard, but growths predomi- 
nately cellular or glandular may be soft. 
On dissection the smaller tumors are usu- 
ally found to be encapsulated, but in the 
larger tumors fusion with the connective 
tissue of the gland is noted. 

These tumors are not rare. Stein and 
Geschicter! report an incident of one of 
every 208 persons out of 50,000 surgical 
patients seen; 17.4 per cent of this series 
were considered to be malignant. Boyd'’ 
reports 103 cases from the Mayo Clinic be- 


zs 


tween 1912 and 1917 and 69 cases from 


Patient Before Operation 


Memorial Hospital, New York, between 
1918 and 1921. Martin? reported on 65,351 
patients admitted to Barnard Free Skin and 
Cancer Hospital during a 24-year period 
and stated that 70 exhibited mixed tumors, 
of which 34 were simple and 36 malignant 
mixed tumors. Martin’s reported incidence 
is, I believe, an actual low because most of 
these tumors are seen and treated by gen- 
eral practitioners and general surgeons. 
Patey*® reports that benign tumors are more 
common than malignant in a ratio of four 
to three. 
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The incidence is higher in the white race 
(80.1 per cent) than in the negro race 
(19.9 per cent) in a ratio of four to one.’ 
There is an almost even division as to sex 
and size of body. 

Mixed tumors have been found in per- 


Postoperative Appearance of Patient 


sons ranging in age from 11 months to 73 
years.' The age of appearance has no bear- 
ing on the benignancy or malignancy.‘ The 
most frequent age of appearance, however, 
is in the third and fourth decade.* 

Ewing! summarizes our knowledge of 
their origin as follows: 

1. The endothelial origin has been dis- 
proved. 

2. No single source of the mixed tumors 
meets all requirements. 

3. The derivation of mucous tissue and 
cartilage from gland epithelium has been 
satisfactorily proved and there is no neces- 
sity of including in the originating tissue 
any cartilagenous structures. 

Ewing therefore classifies these tumors 
under the heading of epithelial tumors. 

Mixed tumors follow a fairly common 
clinical course. They may appear at any 
age, but most often in the third decade as 
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a firm, hard, painless nodule in the parotid 
area, below or behind the ear or seemingly 
as part of the aural cartilage. There is a 
gradual increase in size over a period of 
many years. These tumors usually double 
their size about every five years or so.’ 
Tom Spec Jones of Baton Rouge had a case 
of a 67-year-old white female with a mixed 
tumor of the parotid gland of 51 years’ 
duration which was removed surgically. 
The tumor “was more than a foot long and 
measures more than 21 inches in circum- 
ference.” The pathologist reported the 
weight of this tumor as nine pounds. The 
largest mixed tumor on record was one re- 
ported by Canterell in the Scottish Medical 
and Surgical Journal in 1907 which is said 
to have weighed 26 pounds. 

Benign growths are characterized by 
their lack of pain and slow steady enlarge- 
ment. Malignant growths enlarge more 


rapidly and patients with malignant tumors | 
complain of severe pain radiating to the 
face, neck, jaw, ear and back of the ear, | 


which pain is probably the result of pres- 
sure on the fifth nerve.'! Ulceration is un- 
common until growth is sufficient to inter- 
fere with circulation. 

It is fairly generally conceded that ma- 
lignancy is not a primary clinical entity, 
but rather a secondary change in these tu- 
mors. Boyd and McFarland‘ report that | 
excision fails in about 25-30 per cent of 
cases and Boyd!® that recurrences are more 
common when the tumor is removed while 
small. Ewing! states that surgical removal 
is often followed by recurrences of increas- | 
ing malignancy. Montanus” is of the opin- 
ion that there are no criteria which will | 
enable one safely to predict for mixed tu- | 
mors a benign course, local recurrence or 
distant metastasis. 

Patients with benign mixed tumors live 
indefinitely; patients with malignant dis- 
ease rarely live over two years after opera- 
tion. 

The present methods of treatment are: & 
(1) A laissez-faire attitude; (2) surgical 
excision; (3) irradiation; (4) a combina- J 
tion of irradiation and surgery. The status 
of irradiation at present is a matter of con- 
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troversy, but apparently, except for pallia- 
tion, it has not been effective.2 However, 
the effect of preoperative irradiation seems 
to be beneficial to the surgeon in that it 
renders the capsule of the tumor tougher 
and less liable to rupture during operation.* 

The important surgical-anatomical fact 
to remember is that the facial nerve 
emerges through the stylomastoid foramen 
and runs forward in the substance of the 
parotid gland. The nerve lies one inch deep 
to the midpoint of the anterior border of 
the mastoid process and a line drawn hori- 
zontally forward from that point to the 
posterior border of the ascending ramus of 
the mandible. As this nerve may be in- 
jured in the removal of benign tumors it 
is advisable to explain to the patient and 
to the family, preoperatively, that following 
surgery there may be great facial disfigure- 
ment as a result of section or paralysis of 
this nerve with resultant dribbling from the 
mouth, affected speech, impaired mastica- 
tion, a blank stare to express all emotions 
and the weeping eye that cannot be closed. 

The indications for surgery are: (1) The 
discomfort of the patient; (2) suspected or 
known malignancy of the tumor. 

The predominant type of recurrence is 
local, but it may be to distant organs. 

The differential diagnosis of these tumors 
is from: (1) Epidemic or infectious paro- 
titis; (2) benign or malignant lymphaden- 
opathy; (3) salivary calculus; (4) actino- 
mycosis; (5) tumors of the jaw and 
antrum; (6) peritonsillar and buccal ab- 
cess. 

CONCLUSION 

It would appear that one should be in no 
hurry to treat these tumors, but should sub- 
ject the patient to as long a period of obser- 
vation as necessary to determine the rate 
of growth and possible malignancy of the 
tumor, more especially since malignant de- 
generation is many times more common 
following excision. 
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DISCUSSION 

Dr. Tom Spec Jones (Baton Rouge): Dr. Martin 
has covered this subject in a thorough and inter- 
esting manner, and I have only one or two points 
of interest that may be added. 

In my service we have had three of these mas- 
sive mixed tumors of the parotid gland. All three 
were in white females past sixty years of age and 
all were on the left side. They weighed nine, six 
and four pounds respectively. It is my belief that 
tumors of the parotid are not common. The inci- 
dence given by many authorities varies within very 
wide limits. They are of the mixed-cell type, con- 
taining much connective tissue, and the cells are 
often imprisoned in cartilaginous and bony tissue, 
which is an effort at restraint by nature. When 
compressed between the fingers it has the feel of a 
tight cyst, but upon opening the capsule you find 
it composed of a mass of solid fibrous material. 

There is usually no urgent need for haste in op- 
erating, and every effort should be made to deter- 
mine, preoperatively, if there be any suggestion of 
maligancy, for of course that would determine the 
prognosis. For instance, a tumor which has been 
present, unchanged except for its gradual increase 
in size for a period of 40 or 50 years, is certainly 
not malignant. 

There are four important facts to be kept in 
mind when you have decided upon operation. 

1. Always warn the patient and family of the 
danger of injury to the facial nerve and its conse- 
quences. 

2. Tumors of the parotid are not prone to be- 
come malignant, but, when they are, recurrence 
is quite likely to take place. 

3. "Radium and x-ray do not seem to have very 
much effect on the malignant gland. 

4. Be careful not to injure the nerve. Remem- 
ber, normally, it passes through the substance of 
the gland. 

As a rule those tumors are painless and symp- 
tomless, except for the size and weight. In the 
largest of our series (nine pounds) most of the 
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weight was carried by an attachment of the cap- 
sule to the masseter and mastoid branch of the 
sterno-mastoid muscles. In addition, this lady had 
learned to support some of the weight by allow- 
ing it to rest on the shoulder, where she carried 
a permanent scar on the skin from the many 
years of pressure. 

Because of the enormous size of those massive 
tumors and the consequent displacement and de- 
formity of the ear, scalp and adjacent skin and 
soft parts, it is difficult to estimate the amount 
of skin to be removed. Make allowances for the 
postoperative atrophy of the skin and be certain 
not to remove too much. 


ray 
vv 





SOME COMMON ERRORS IN 
FRACTURE TREATMENT* 
LYON K. LOOMIS, M.D.+ 
NEW ORLEANS 
The doctor who handles fractures can in 
some ways be compared to the driver of the 
automobile. The driver accepts the respon- 


sibility of guiding his automobile safely 
over the road to a successful destination ; 
the doctor accepts the responsibility of guid- 
ing the fracture of his patient safely over 


a course of healing to a successful termin- 
ation, namely the restoration of function 
in the injured part. Both the doctor and the 
driver usually realize their responsibilities 
and feel able to cope with them but despite 
their good intentions, unforseen accidents 
occasionally arise which always damage the 
automobile and sometimes injure the driv- 
er. It is only by a careful analysis of each 
individual accident that a disaster of the 
same type can be avoided in the future and 
the accident rate in general lowered. 

A few of the common causes in fracture 
treatment are: (1) failure to trim ade- 
quately the cast in the palm of the hand 
in the treatment of Colles’ fracture; (2) 
failure to include the elbow and wrist joints 
in the x-ray of any fracture of the shaft of 
the ulna; (3) failure to reduce accurately 
epiphyseal fractures about the elbow; (4) 
failure to reduce supracondylar fractures 

*Read before the sixty-sixth annual meeting of 
the Louisiana State Medical Society, Alexandria, 
May 6-8, 1946. 

+From the Department of Orthopedics, Louisi- 
ana State University, School of Medicine. 
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of the humerus as soon as possible after the 
injury; and (5) conservative treatment of 
long oblique or spiral fractures of the lower 
third of the shaft of the tibia. 

Following reduction of the Colles’ frac. 
ture, a plaster cast is usually applied either 
from the axilla to the metacarpophalangeal 
joints on the back of the hand or from the 
elbow to the metacarpophalangeal joints 
on the back of the hand. If care is not 
taken to trim the cast back to the palmar 
crease in the palm of the hand, a complete 
range of finger motion is difficult or im- 
possible, and the patient many times ce- 
velops permanent stiffness of the fingers 
from capsular contraction which occurs 
during the period of immobilization. Old 
people are particularly subject to such con- 
traction due to the lack of elasticity in cap- 
sular tissues. If the mistake is made of en- 
closing the fingers of an old person in plas- 
ter for a period of weeks, permanent stiff- 
ness of the fingers may result. Such trou- 
ble can be avoided merely by trimming the 
cast back to the proximal palmar ciease in 
the hand, thus allowing; (1) a complete 
range of finger motion while the fracture 
heals; (2) good tendon motion; (3) ade- 
quate circulation to the extremity because 
the patient constantly pumps a sufficient 
blood flow to and from the fracture site. 

When a fracture in the shaft of the ulna 
is suspected or present, care should be 
taken to include both the elbow and the 
wrist joints in the diagnostic x-ray to make 
sure that there is no luxation at either the 
superior or inferior radio-ulnar joint. Fre- 
quently, fractures in the shaft of the ulna 
are accompanied by dislocation of the head 
of the radius at the superior radio-ulnar 
joint or dislocation at the inferior radio- 
ulnar joint. If the fracture is treated with- 
out an x-ray of the elbow and wrist joints, 
a dislocation may be found months after 
the injury, at which time the doctor must 
resort to surgery and the chances of a good 
functional result are poor. If the disloca- 
tion can be recognized at the time of injury, 
it can usually be reduced easily and such 
reduction also helps to correct position of 
the fracture of the ulna. 
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The reduction of dislocated epiphyses of 
the elbow in the growing child cannot be 
overemphasized. When the epiphysis of the 
capitulum is displaced, it is usually rotated 
nearly 180 degrees by pull of the extensors 
of wrist and fingers. If it is not replaced 
accurately, growth on the radial side of the 
humerus cannot keep pace with growth on 
the normal ulnar side. Therefore, months 
or years after the injury, cubitus valgus 
will be noted due to diminished growth on 
the radial side of the humerus. In addition 
to this deformity, the patient may complain 
of weakness in the upper extremity or may 
present the symptoms and signs of ulnar 
nerve palsy due to gradual stretching of the 
ulnar nerve around the increased angle of 
the medial side of the elbow joint. When 


the epiphysis of the medial epicondyle of 
the humerus is displaced, the flexors of the 
fingers and wrist and the pronator teres 
tend to hold the fragment distally and sen- 
sory ulnar nerve involvement is sometimes 
apparent within a few hours or days after 


the injury. If the epiphysis is not accurately 
replaced, involvement of the ulnar nerve by 
gradual pressure of the epiphysis or by in- 
clusion in the organizing hematoma may 
cause a delayed ulnar palsy appearing 
months after the injury. 

When the doctor is presented with a re- 
cent supracondylar fracture of the humerus 
with much swelling about the wrist, it is 
frequently a temptation to put the patient 
to bed and place the arm in traction in the 
hope that the swelling will subside and the 
elbow can be reduced with more safety later 
on. This is not a rational approach to the 
problem. The more swelling of the elbow, 
the greater is the indication for immediate 
reduction. It is only by an accurate re- 
duction of the supracondylar fracture. that 
pressure upon arteries, veins, lymphatics 
and nerves can be relieved. It is only by 
removal of such pressure that normal vas- 
cular channels can be reestablished and 
good pulse volume returned to the hand 
along with relief of lymphostasis and veno- 
stasis about the elbow. 

Long oblique or spiral fractures of the 
lower third of the shaft of the tibia when 
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treated conservatively tend to heal slowly 
or result in non-union due to poor blood sup- 
ply. If union does take place, shortening 
of the tibia frequently follows, which re- 
sults in pelvic tilt and often back com- 
plaints years later. Both tendency for de- 
layed union and shortening can be corrected 
by the relatively simple technic of open 
reduction and insertion of one or two vital- 
ium screws across the fracture site. By this 
procedure the fracture is anatomically re- 
duced, healing is accelerated by the hair- 
line reduction, and normal length of the ex- 
tremity is established. Of course, a 48- 
hour preparation should be adhered to be- 
fore operation and after operation a high- 
leg cast with the knee in 135 degrees ex- 
tension should be applied for the usual per- 
iod of three to four months or until ade- 
quate healing is present. 

A SYMPOSIUM ON SODIUM AND 
WATER BALANCE* 
DISTRIBUTION OF POTASSIUM AND 
SODIUM IN BODY 


FOSTER N. MARTIN, JR., M.D.+ 
New ORLEANS 


The two important electrolytes of the 
body, from an osmotic standpoint, are po- 
tassium and sodium. They are present in 
solution in much higher concentration than 
other inorganic bases. For this reason they 
are also important in maintaining acid- 
base balance. In addition to these general 
effects they exert specific effects similarly 
to ions present in lower concentrations. 
They are so abundant in foods that defi- 
ciency of them is extremely difficult to pro- 
duce in laboratory animals. They have, 
nevertheless, been shown to be essential.' 

Changes in the amount or distribution of 
these ions produced by disease cause 
marked changes in the animal; for example, 
the high blood potassium in Addison’s dis- 
ease accounts for many of the symptoms? 
and the attacks of familial periodic paraly- 
sis, which are accompanied by low blood 
potassium, are relieved by administration 

*Read before the New 
Science, April 26, 1946. 

+From the Department of Pharmacology, Tu- 
lane University of Louisiana, School of Medicine. 
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of potassium salts." In order to detect and 
evaluate such changes in the distribution of 
these ions, the normal distribution has been 
extensively studied. Such studies involve 
also the distribution of water, since the 
ions are present in solutions which are in 
osmotic balance. The information accu- 
mulated is still incomplete. The purpose 
of this paper is to present a scant summary 
of the available data on the distribution of 
these two elements. 
DISTRIBUTION IN CELLS 

The potassium of the body is almost en- 
tirely intracellular. This was shown by 
Macallum‘ who precipitated the potassium 
in sections of tissue by means of sodium 
cobaltinitrite. Microscopic examination 
then revealed the location of the potassium 
precipitated in situ. His results may be 
summed up by saying: (1) the intercellu- 
lar spaces are practically free of potassium, 
(2) the nuclei of cells are free of potas- 
sium, and (3) the distribution of the po- 
tassium in the cytoplasm is characteristic 
for each tissue. For certain tissues this 
distribution was as follows: in nerve fibers 
the potassium is in the myelin sheath, con- 
centrated at the nodes of Ranvier and in 
Frohmans rings, the axon is free of po- 
tassium; in the acini of the pancreas the 
potassium is most concentrated on the side 
of the cells toward the lumen; in cartilage 
the potassium is scattered in the cyto- 
plasm, there is none in the matrix; in 
smooth muscle the potassium is located at 
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the periphery of the cells; in voluntary 
muscle the potassium is located in the an- 
isotropic bands. 

Fenn* has questioned the distribution in 
muscle cells shown by Macallum. He says 
that the potassium should be distributed 
like cell water and that it is not likely that 
a solution twice isotonic would be present 
in juxtaposition to distilled water in the 
muscle cell. 

Scott® had confirmed the distribution 
shown by Macallum through the use of a 
micro incineration technic. The ash pat- 
terns found showed bands corresponding 
to the anisotropic bands of the muscle. 
This ash made at 650°C. should contain 
the potassium which boils at 760°C. Though 
Macallum’s results might be explained as a 
Liesegang phenomenon‘ provided the pre- 
cipitant could enter the fiber only at the 
end such penetration of the cell is improb- 
able. There is no similar explanation for 
Scott’s results. It seems unlikely that two 
such different technics should produce the 
same artefact. 

The location of cell sodium has not been 
worked out though there is some evidence 
that most of it may be present in a bound 
state. 

DISTRIBUTION BETWEEN CELLS AND 
EXTRACELLULAR FLUID 

The only tissue which can be separated 
readily into extracellular and cellular parts 
for direct analysis is the blood. In human 
blood the sodium is present for all practical 


TABLE 1 


POTASSIUM AND SODIUM IN BLOOD 


Animal 


Dog (9) 

Dog (10) 

Cat (9) 

Goat (9) 

Sheep (9) 

Cow (9) 

Monkey (10)......... 
| ae eee 
Man (8) 

Rabbit (9).... 

Pig (9).... 

Horse (9).... 


——Serum (92% H,0)—— 
Na 


m.M. /L.H,O 
Cells (65% H,O) — 
Na 
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TABLE 2 


POTASSIUM 
H,0 


if 
c 


Organ 


aq 


Muscle (8) Sadak Ce 
Skeleton (8)..... o : 44 
| a : et oe 
srain (8) : , : wt 
Liver (8). . ; 5 os 79 
eS | ae : 85 
Lungs (8) ae te 
| See 
Heart (8) 77 
Heart (11) 

Pancreas (8)... 

eee nee 


— 


“1c: Oo NW ee * 
avwsainc 


CAAT & & 
Noaoaikawooce 


purposes exclusively in the plasma. If any 
at all is present in the cells it is a trace.* 
Earlier results shown in table 1 giving 
high cell Na® were probably due to con- 
tamination of the cells with plasma. In 
some other animals (notably the dog and 
cat) the sodium is in part in the cells. The 
erythrocyte sodium plus potassium in mil- 
liequivalents per liter of water is constant 


for all species, within the limits of error 


of the variations in analyst and methods, 


————m. eq./K 


AND SODIUM IN ADULT ORGANS 


. €q./ L.H,O 
Na K/Na 
31 3.00 
79 0.20 
70 0.38 
75 1.13 
82 0.67 


109 0.36 148 
72 0.62 117 
80 0.80 144 
61 1.11 128 
38 1.53 96 
65 0.58 102 


as one would expect, since the cell osmotic 
pressure is the same in mammals. The 
data shown in the table have been calculat- 
ed, from the results given by the various 
authors, on the basis of milliequivalents per 
liter of water. 

Even in the case of animals with a high 
erythrocyte sodium content, this element 
has been shown to be extracellular, with 
the exception of small amounts in muscle 
and larger amounts in the skeleton.'” 


Animal 


Human, Adult (8) 
Adult (11)... 

Monkey (10) 

Pig (11) 

Com 4958............... os 

Steer (11) 

Calf (11).............. 

Deer (11) 

Rabbit, thigh (11) 
red muscle (11) 
white muscle (11) 

Rabbit (10) 

Dog 

Dog I, thigh + back (11) 

Dog II (11) 

Cat, thigh + back (11) 

Hen, breast + thigh (11) 

Cock, red muscle (11) 
white muscle (11) 

Turkey, red muscle (11) 
white muscle (11) 

Frog, R. esculenta (11) 
R. Catesbiana (11)................ 


TABLE 3 


“OTASSIUM AND SODIUM IN MUSCLE 


H,O ——_——_—_—_—-m. eq./Kg. 
% K Na 


79.0 
75.5 
79.0 
72.9 


78.1 


93.0 
82.0 
90.0 
65.0 
94.0 
79.8 68.5 
75.3 97.7 
75.2 86.0 
76.8 102.0 
74.9 109.0 
74.9 97.5 
80.0 78.0 
68.0 67.4 
76.4 83.5 
74.8 83.5 
75.1 98.0 
69.3 119.0 41.5 
75.4 95.5 33.5 
73.1 105.0 33. 

73. 93.0 25.2 
72.5 94.0 18.5 
81.6 79.0 24.0 
79.8 89.5 23.3 


31.0 
34.6 
26.6 
68.0 
28.4 
45.5 
36.0 
30.6 
19.9 
25.6 
19.1 
29.0 
30.2 
41.0 
21.4 
31.8 


3.00 
2.28 
3.38 
0.95 
3.30 
1.50 
2.68 
2.70 
5.10 
4.25 
5.10 
2.68 
2.24 
2.02 
3.90 
3.08 
2.86 
2.86 
3.11 
3.78 
5.09 
3.28 
3.86 


K/Na 


K+Na 
124 
116 
116 
133 


m. eq./L.H_O 


K+ Na 


157 
154 
148 
176 
155 
168 
178 
156 
163 
180 
157 
127 
144 
163 
141 
173 
203 
171 
190 
163 
155 
126 
142 
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This tissue distribution has been de- 
termined indirectly. Chloride which is ex- 
tracellular since cells are, for the most part, 
anion impermeabie is used to calculate the 
amount of extracellular water in the tissue. 
Total tissue chloride/plasma cl. concentra- 
tion—extracellular water. In tissues, with 
the exception of muscle and skeleton, the 
sodium present is accounted for by the ex- 
tracellular water on the assumption that it 
has a sodium concentration like that of 
plasma. The excess sodium, above that ac- 
counted for by the “chloride space,” in bone 
is not extractable with water or strong po- 
tassium hydroxide so is apparently bound 
in some way. 

POTASSIUM AND SODIUM IN VARIOUS ORGANS 

Since’ the potassium is intracellular and 
the sodium is extracellular and the two so- 
lutions are in osmotic equilibrium the K 
m. eq. per kg/Na m. eq. per kg. is the 
ratio intracellular water/ extracellular 
water. The K m. eq. per kg. + Na m. eq. 
per kg. is a measure of the total water con- 


tent and K m. eq. per L. H.O + Na m. eq. 
per L. H.O is an indication of the part of 
the osmotic pressure accounted for by these 


two ions. Table 2 shows these relations 
for various adult human organs. The K/Na 
ratio is highest in the case of muscle and 
excluding the skeleton is lowest in the case 
of skin and lungs. The muscle then has 
about three times as much cell water as 
extracellular water while the skin and 
lungs have a reverse situation. 
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The electrolyte concentration of muscle 
has probably been studied more than that 
of any other tissue. Table 3 shows com- 
parative data calculated from the litera- 
ture. The variations shown here in K+Na 
are no greater than the variations report- 
ed for homologous muscles or even differ- 
ent parts of the same muscle. In general 
the K/Na ratio is high. The values given 
in the tables must be considered as average 
values rather than as fixed normals. There 
is considerable change in muscle electrolyte 
on contraction, with loss of potassium and 
gain of sodium by the cells. Loss of po- 
tassium during activity has been reported 
also to occur from heart muscle, nerve fi- 
bers and ganglia. Such changes probably 
occur in other organs during active func- 
tioning also. The one exception, which has 
been demonstrated, is the erythrocyte. Po- 
tassium cannot enter or leave the erythro- 
cyte unless the cell is injured'*'*. This in- 
jury is least in defibrinated blood, less in 
oxalated or citrated blood than in inorgan- 
ic solutions and in inorganic solutions is 
roughly in proportion to their departure 
from average blood composition. The ery- 
throcyte is anomalous also in that it is per- 
meable to chloride. 


POTASSIUM AND SODIUM OF WILOLE 


ANIMAL BODIES 


Table 4 gives the potassium and sodium 
relations of whole bodies of various species. 


TABLE 4 
TOTAL BODY POTASSIUM AND SODIUM 


H,O 


m. eq./Kg. 





Animal P K 


Human, Fetus 5 mo. (8) sae. “ae 
Fetus 6 mo. (8).............. . 87 41 
Fetus 7 mo. (8) = . 86 48 
Premature 7 mo. (8) . 8&5 
Newborn (8).......... . 80 49 
Adult (8) 72 68 
Monkey (10) . . 68 64 
Dog (10) anaes . 59 
Dog (14) 
Cat 29 days (14).... 
Rabbit (10) 
Rabbit 14 days (14) 
Embryo (14)........... 
Mouse (14).. 





m. eq./L.H,O 
K+Na _ 
179 
155 


Na K/Na K+Na 
112 0.45 163 
94 0.43 135 
93 0.51 142 165 
105 0.42 149 176 
78 0.63 127 ° 159 
1.42 116 161 
1.16 174 
0.88 
1.468 
1.297 
1.31 
0.835 
1.272 
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The figures for the human show that the 
total water in the fetus is much higher 
(K plus Na per kg.) than in the adult and 
that much more of the body water of the 
fetus is extracellular (K/Na). In most 
adult animals the ratios are similar to 
those of the adult human. When the whole 
body is considered the excess sodium in the 
skeleton and muscle above that accounted 
for by the chloride space will introduce 
some error in the correspondence of the 
K/Na m.eq. per kg. ratio to intracellular 
water/extracellular water ratio. 

The data from which these tables were 
calculated are in many instances inade- 
quately stated for evaluation of their val- 
idity as standards. In many instances the 
number of animals was not stated, in some 
of these the analyses were apparently done 
on a single animal or single samples, so 
that in no case can these figures be ac- 
cepted as absolute values but as averages 
or less. 
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Traité de Vhysio- 


BOUND WATER 
L. MATTHEW N. BACH, Ph.D.+ 


The subject of bound water concerns it- 
self with something about which there is 
so much doubt that it appears difficult even 
to attempt a definition. Bound water 
may be considered to be a synonym for 
water of hydration but it bears special 
reference to colloids, especially proteins; 
thus it concerns itself with water molecules 
which are combined with dissolved protein 
in such a way that the water becomes a 
part of the molecule kinetic unit of the 
protein. Under such circumstances this 
water is said not to retain its normal sol- 
vent properties nor does it participate to 
any extent in osmotic transfers so that it 
presumably possesses different physical 
properties than the surrounding free water. 

It would seem necessary at least to note 
the complexity of structure of even free 
water. The molecular structure of liquid 
water is assumed to consist of hydrogen 
and oxygen atoms joined in the form of a 
“V” with oxygen at the juncture and H at 
each end. Further, these molecules are poly- 
merized in varying numbers, either as dim- 
ers, trimers, or even higher polymers, the 
number of units depending upon such fac- 
tors as the temperature and the types and 
concentrations of varius ions which may be 
present. X-ray diffraction studies show 
that, statistically the most common polymer- 
ic structure of liquid water is a tetrahedron 
consisting of four water molecules. At this 
point a quotation from an old chemistry 
textbook would seem appropriate: ‘‘Water 
is water, not a single substance in the 
proper acceptation of the term, but a mush 
or a mixture; an entirely peculiar sub- 
stance, not to be represented by any single 
formula nor spoken of by any single name.” 

Many types of hydration are possible, 
ranging from simple mechanical entangle- 
ment to a closely packed dielectrically sat- 
urated water in an intense dielectric field. 
The degree and extent of controlling factors 
determining the type of hydration is im- 


+From the Department of Physiology, Tulane 
University School of Medicine. 
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perfectly known. One well known example 
of hydration is the chemical combination 
of H,O with NH, wherein a hydrogen bond 
is established between the N of the NH, 
and the O of the H.O. But water combina- 
tions other than chemical bond formations 
involving the attraction of H.O with other 
molecules are not well understood. 

Necessary evidence for hydration in crys- 
tals is the presence of stochiometrical pro- 
portions of H,O. A solid crystalline hy- 
drate may not exist in solution, however, 
because solution breaks up the crystal 
structure. Furthermore, water does not 
take part in the crystalline structure appar- 
ently because during dehydration of a crys- 
tal, the structure is retained in the face of 
parallel increases in density and decreases 
in volume. 

Possible means of hydration of a protein 
involve water combination by the forma- 
tion of covalent bonds between water and 
the OH, COOH, NH., and NH groups of 
protein sidechains. These hydrophilic side- 


chains frequently serve as connecting links 
between polypeptide chains composing the 


protein molecule. Factors determining the 
extent of hydration of a protein molecule 
include the ratio of hydrophilic to hydro- 
phobic sidechains, differences in ionic size, 
(especially great in the case of protein and 
water, thus tending to favor hydration) 
acidic or basic characteristics of sidechains 
which determine their efficacy as coordina- 
tion centers for orientation of water di- 
poles, and finally, the isoelectric point 
where zwitterionic action may serve to ap- 
proximate active protein groups thus pre- 
venting hydration by forcing out the solvat- 
ing water. This latter point is illustrated 
in the case of gelatin at the isoelectric point 
where water imbibed during swelling re- 
tains its solvent properties and so is not 
hydrated or bound. 

The binding of water by a protein is 
therefore easily visualized but is not so easy 
of proof. Several methods have been sug- 
gested for proving or disproving the pres- 
ence of bound water, many of which depend 
upon the measurement of the colligative 
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properties of bound and free water. The 
thermodynamic data thus obtained are re- 
liable but their interpretation is open to 
doubt because of many complicating fac- 


tors, not the least of which is the relation 
of water molecules to each other. The first 
of these methods involves adding a refer- 
ence substance, such as sucrose or urea, to 
a gelatin solution and to a volume of water 
equal to that in the gelatin solution and 
then comparing the decrease in freezing 
points or in vapor pressures which should 
occur. If any water were bound by the 
gelatin, one should expect a greater de- 
crease of vapor pressure or freezing point, 
but in actuality, no such difference has ever 
been observed since the freezing points and 
vapor pressures are lowered by the same 
amount in both solutions. This has also 
been found to be true for muscle tissue, 
blood, and egg white. A second method in- 
volves ultrafiltration wherein a reference 
substance such as glucose is added to a gel- 
atin solution and this solution is then sub- 
jected to ultrafiltration, which should re- 
move all water. This reference substance 
would be assumed to diffuse freely through- 
out the free water but not in the bound 
water. This experiment denies the pres- 
ence of bound water, for the concentration 
of glucose in the ultrafiltrate is exactly the 
same as that in the original solution. A 
third method utilizes the separation of ice 
crystals following cooling of water. One 
would expect bound water not to freeze. 
It has been found with gelatin gel that a 
solid solution separates out at about -20 
C. and the composition remains constant 
down to at least -45° C, with about 0.5 
grams H.O per gram of gelatin contained 
thus arguing for bound water. However, 
even as one of the most avid proponents 
of bound water admits, it takes a long time 
for equilibrium to be established between 
ice crystals and water—as long as 18 days 
—and these conditions are rarely observed. 
More importantly it is very probable that 
all of the water did not freeze out of the 
gelatin because it was supercooled and su- 
percooled water will not ordinarily freeze 
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unless first seeded by ice crystals which, 
in this ease, could not penetrate from the 
outside of the gelatin mass. A fourth meth- 
od takes advantages of the property of 
birefringence which measures the regular- 
ity of positioning of protein chains and by 
its diminution, in the case of hydration, 
indicates disorientation of the molecular 
structure due to the presence of water mole- 
cules. Finally, x-ray diffraction pictures of 
hydrated proteins show an increased intra- 
molecular spacing following hydration in- 
dicating the presence of water combined 
via the hydrogen bonds to the extent of 
about 0.4 gram H.O per gram of protein. 
However these last two methods tell us only 
of the presence of water and not necessar- 
ily of the mode of combination or the nature 
of the combined water. 

Accepted values (by those who believe 
in it) of protein-bound water vary from 
0.2 gram H,O to 0.5 gram H.O per gram of 
protein but reported values range from 0.08 
gram H,O to 7 grams H.O per gram of 
gelatin. The extent of hydration of pro- 
teins must therefore remain undecided and 
since the present trend of evidence indicates 
that there is little if any hydration of pro- 
teins for practical purposes all the water in 
protein solutions can be considered to be 
solvent water. There has been, as yet, no 
method developed to give precise informa- 
tion on the presence of bound water and 
we cannot be certain that water can form 
an integral part of the molecular-kinetic 
unit of intracellular colloids. 


Certain practical aspects of bound water 
may be mentioned at this point, that is if 
there is any such thing as bound water. 
From x-ray data it appears quite certain 
that water is combined with protein and 
lipoid but whether this water is free or 
bound is uncertain. Let us then refer to 
this water as combined water which is 
probably not a better term but at least does 
not commit us to think of it as inactive 
water. One feature of such combined water 
occurs in the salting out effect of certain 
ions. These ions precipitate proteins by 
virtue of the fact that their affinity for 
water is greater than protein, and, by their 
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presence, they dehydrate protein. Na and 
SO, are the physiologically important ions 
with the greatest affinity for water and 
Na.SO, is one of the best protein precipi- 
tants. Another important role of combined 
water is in membrane structure. X-ray 
studies of myelinated nerves and erythro- 
cytes show that these structures consist of 
bimolecular layers of lipoid which extend 
outward into a water layer on each side 
which separates one set of lipoid layers from 
its neighbor. When basic histone protein 
molecules are present, they may cause com- 
plete expulsion of the water layers by re- 
placing them since they easily react with 
polar acid groups of the lipoid cephalin. 
Myelinated structures have been shown by 
histologists to possess channels communi- 
cating with the axis cylinder and although 
these might be fixative artefacts, they may 
also be correlated with water layers shown 
to exist by x-ray studies in brain lipoid 
mixtures. These spaces are found to vary 
according to the per cent of water in the 
solution. X-ray studies, interestingly 
enough, show the same degree and type of 
water layer disposition between molecules 
of cephalin-histone, thromboplastin, and 
blood platelets, indicating the structural re- 
lationship between these substances so im- 
portant and similar in their actions in blood 
clotting. Finally, most germane to the gen- 
eral subject of the symposium, it has been 
shown, by x-ray studies, that the mitochon- 
dria of cells of the distal tubule of the am- 
phibian kidney show a spacing between 
their lipoid-protein components of 42‘ 
Angstrom units in diffraction pictures. 
This relatively large spacing indicates a 
high degree of solvation of the polar groups 
of the lipoid and protein and may be im- 
portant in the role of these cells in water 
transport from tubule lumen to tubule 
blood. 
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SODIUM AND POTASSIUM IN RELATION 
TO THE ACTION OF DIURETICS 
RALPH G. SMITH, M.D.+ 
NEW ORLEANS 


A complete discussion of the relation of 
sodium and potassium to the action of diur- 
etics is impossible in the time available. 
Consequently the subject will be presented 
in the form of illustrations of the impor- 
tance of the ions of these elements in diur- 
etic action. Citations from the literature 
are chosen arbitrarily without attempting 
to make an extensive survey of pertinent 
publications. 

SODIUM AND POTASSIUM SALTS AS DIURETICS 

It is well established that there is a dis- 
tinct difference between the behavior of 
sodium and of potassium salts with respect 
to their action as diuretics. Potassium has 
a much lower renal threshold than sodium. 
In other words after filtration through the 
glomerulus reabsorption by the tubules is 
much greater in the case of sodium than of 
potassium. Potassium, being retained in 
the filtrate, retains water with it by osmotic 
action resulting in diuresis. The rapid elim- 
ination of potassium is also evidenced by 
the rapid lowering of plasma potassium 
concentrations after administration of its 
salts or by the failure of blood concentra- 
tions to show any appreciable rise after ad- 
ministration of potassium salts by mouth. 

This may be illustrated from an experi- 
ment of Keith and Binger.' Two normal 
subjects were placed on a fixed diet low in 
sodium chloride with extra fluid restricted 
to 800 c.c. daily for six days. Urine volume, 
urinary sodium, potassium and chloride, 
and serum potassium were determined. One 
subject was then give sodium chloride 
and one potassium chloride daily for five 
days in doses approximately equivalent 
from the molar standpoint (a total of 0.6 
mols in five days). A post experimental 
period was also followed. A distinct dif- 
ference was evident in the results of the 
two subjects. With sodium chloride the 
urine volume rose by from 100 to 200 c.c. 
daily but only on the last two days of the 

+From the Department of Pharmacology, Tu- 
lane University of Louisiana, School of Medicine. 
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five day period. With potassium chloride 
the urine volume rose by slightly more than 
300 c.c. daily, the rise beginning on the sec- 
ond day. There was a still greater differ- 
ence with respect to urine chloride. On 
sodium chloride administration the urine 
chloride rose gradually throughout the five 
Gay period from a normal daily output of 
20 to a maximum of approximately 180 
milliequivalents. In contrast, on potassium 
chloride administration the chloride excre- 
tion rose from a similar control value to a 
prompt and sustained daily output of ap- 
proximately 150 milliequivalents. As to be 
expected, sodium excretion paralleled chlo- 
ride excretion with sodium chloride and po- 
tassium excretion paralleled chloride excre- 
tion with potassium chloride. There was 
also a slight increase in sodium excretion 
with the potassium chloride. In other words 
the total excretion of both water and salt 
was definitely greater with potassium chlo- 
ride than with sodium chloride administra- 
tion during the experimental period. In an- 
other series of cases in which potassium 
chloride was administered the urinary po- 
tassium showed concentrations up to 50 
times those in the plasma. Values for plas- 
ma concentrations, on the other hand, 
showed little change varying from 30 to 40 
mg. per cent. 


As a matter of fact the slow elimination 
of sodium may actually promote the devel- 
opment of edema rather than diuresis since 
sodium chloride if not excreted will hold a 
proportionate amount of extracellular wa- 
ter in order to maintain isotonicity of ex- 
tracellular fluids. Torbert and Cheney" 
produced puffiness of the eyelids and 
edema of the ankles in two normal] sub- 
jects by administration of 50 mgs. of 
sodium chloride daily, for two days. This 
Was associated with a decrease in plasma 
protein concentration, in hematocrit and 
in colloidal osmotic pressure of the serum 
the latter finding supposedly contributing 
to the causation of the edema. These find- 
ings are, of course, in keeping with the re- 
tention of extracellular water. It is also 
a common experience that in patients with 
edema the withholding of sodium chloride 
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will result in diuresis. Stockton*® placed two 
edematous patients on a salt free diet with- 
out other changes in the treatment. During 
the first ten days the urine volume in- 
creased 77.2 per cent above that of a pre- 
vious control period on an ordinary diet. 
During the second ten day period the in- 
crease was 56 per cent over the volume dur- 
ing the control period. The blood chloride 
and daily chloride excretion showed little 
change in spite of the salt free diet. With 
the increased urinary volume, its chloride 
concentration was proportionately de- 
creased. 

In addition to the behavior of sodium and 
potassium salts per se they apparently play 
some part in the action of certain other 
classes of diuretics. 

ACID PRODUCING SALTS SUCIL AS AMMONIUM 

CHLORIDE AND CALCIUM CHLORIDE 

These acid producing salts supply chlo- 
ride to the body in excess of base since 
calcium is precipitated in large part in the 
intestine as bicarbonate and ammonia is 
changed to urea after absorption. This re- 
sults in effect to an increase of basic ions 
in the body in the form of chloride and a 
decrease as bicarbonate producing a rela- 
tive acidity. The concentration of base in 
the plasma remains almost stationary al- 
though it is somewhat lowered in the ab- 
sence of edema due to increased excretion. 

Gamble, Blackfan, and Hamilton‘ inves- 
tigated the sodium and potassium ex- 
changes under the action of acid producing 
salts. To illustrate this one experiment 
may be cited as follows: three children with 
edema and one without edema were placed 
ona fixed diet low in sodium chloride. After 
a control period without medication they 
were given calcium chloride over a three 
day (patients with edema) or five day (no 
edema) period. The average daily excre- 
tion of base for four days following the 
medication in excess of the excretion during 
a control period was as follows: 


Expressed as ¢.c. of O.1 N Solution 
Total Fixed 
ase Na K Ca Mg. 
‘lema . eee 455 
2?00 


569 zs4 37 
1258 751 157 md 


ia 
The relatively greater increase in ex- 
cretion of base in edema with no change in 
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plasma concentration might be expected, 
since the edema fluid which is mobilized is 
a source of base. It is assumed that the 
potassium excretion represents elimination 
of intracellular water. This is in keeping 
with the relatively high potassium excre- 
tion in the absence of edema fluid where 
excess sodium and extracellular water 
would not be available. 

This excess excretion of sodium and po- 
tassium under the action of acid producing 
diuretics is undoubtedly a factor in the 
elimination of water by virtue of their os- 
motic effects in the renal tubule. Of course 
the explanation of the freeing of the base 
by increased acidity is another problem. 
RELATION OF SODIUM 

ACTION OF 


AND POTASSIUM TO THE 
MERCURIAL DIURETICS 

It is generally accepted today that the im- 
portant action of mercurial diuretics is by 
interference with renal tubular absorp- 
tion® “. In the literature, however, there is 
much evidence that a general tissue effect 
plays some part in this diuretic action and 
some investigators have even believed this 
to be the main action. The general tissue 
effect of the mercurials involves a freeing 
of potassium or sodium chloride from the 
tissues into the plasma, and the excretion 
of this excess salt plays a part in the elim- 
ination of water. This may be illustrated 
by the work of Stockton.* Six edematous 
patients were maintained on a constant low 
salt diet (2 gms. of sodium chloride and 
1200 ¢.c. of fluid) until blood and urine 
findings were constant for three days. 
Then they were given merbaphen (one 
‘dose) and the changes were as follows: 
Diuresis (+300 per cent) began in two 
hours with peaks at five and 13 hours after 
administration. Some diuresis continued 
up to 30 hours. Blood chloride increased 
within two hours with a peak of +6 per 
cent in five hours but fell below the control 
level in 11 hours after administration. A 
second peak occurred in from 18 to 21 
‘hours (up to +4 per cent). The excretion 
of chloride paralleled the diuresis, the rate 
of excretion going as high as +2800 per 
cent over the control period. What is more 
remarkable is that the urinary concentra- 
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tion of sodium chloride increased in spite 
of the greater volume of urine, being 40 
per cent above the control value during the 
whole period of diuresis and going as high 
as +75 per cent. Similar results were ob- 
tained with salyrgan on five patients but 
the changes involving all factors were even 
greater than with merbaphen. 

The changes in blood chloride were 
slight however and Keith and Whelan’ 
failed to’ find any constant change under 
the action of mercurial diuretics. If such 
does occur it would indicate an extra- 
renal action of mercurial diuretics. It is 
also common experience that mercurials 
may fail in the presence of low plasma 
chlorides and that the diuresis may be in- 
creased by the administration of acid pro- 
ducing chlorides.‘ Whether this increase 


could be produced by raising the blood 
chlorides by the administration of sodium 
chloride as such, without the acidity factor 
is doubtful. I am aware of no evidence that 
such is the case. Irrespective of this factor 


the markedly increased excretion of 
chloride must contribute to the increased 
urinary volume in the form of saline 
‘diuresis. 


RELATION OF SODIUM AND POTASSIUM TO THE 


ACTION OF XANTHINE DIURETICS 


The xanthine diuretics like the mer- 
curials are believed to act essentially on the 
kidney by increasing filtration through cir- 
culatory changes or by interferences with 
tubular reabsorption. However here again, 
the diuresis is associated with sodium 
chloride exchanges which may well have 
some role in the action and which have been 
assigned predominant importance by some 
investigators. Stockton* also used theo- 
phylline on six edematous patients pro- 
ducing diuresis on the average from the 
4th to 35th hour after administration. 
Blood chloride changes were irregular 
being both above and below normal during 
this period. The rate of chloride excretion 
however paralleled the diuresis, reaching a 
peak of 600 per cent above that of the con- 
trol period and again in spite of the diuresis 
the chloride concentration in the urine was 
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also above that in the control period going 
as high as 40 per cent above normal. Curtis* 
demonstrated that he could prevent the 
diuretic action of theophylline ethylenedia- 
mine in rabbits by injecting distilled water 
into the peritoneal cavity. The response to 
the diuretic was restored only after the 
peritoneal fluid had become isotonic. Dur- 
ing this period of inhibition the small 
amounts of urine were low in chloride but 
when diuresis was resumed (presumably 
after sodium chloride had ceased going into 
the peritoneal fluid) the urine was high in 
chloride both in concentration and total 
amount. In these experiments also the 
diuresis was accompanied by raised blood 
chlorides. Consequently a mobilization of 
sodium or potassium chloride into the 
plasma from the tissues may be a factor in 
the diuretic action of the xanthines, and 
as with the mercurial diuretics the in- 
creased chloride excretion would tend to 
increase urine volume. 
SUMMARY 

The salts of potassium are definitely 
more diuretic than sodium salts. The latter, 
under certain conditions may actually pro- 
mote the retention of edema fluid. There 
is evidence that an increased excretion of 
sodium and potassium chloride, although 
possibly not of major importance, is a fac- 
tor in the diuretic action of the acid pro- 
ducing salts, the mercurials, and_ the 


xanthines. 
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THE ROLE OF THE ADRENAL GLAND IN 
SODIUM AND WATER EXCHANGE 


ALBERT SEGALOFF, M.D.7+ 
NEW ORLEANS 


Since our interest at this time is in the 
control of salt and water exchange, it is 
fitting to discuss the adrenal gland. The 
adrenal cortex has a profound influence 
upon the salt and water exchange of mam- 
mals. This is only one phase of the mul- 
tiple functions of the adrenal cortex. As 
is well known, the adrenal glands are es- 
sential for life. They are necessary for 
normal protein and carbohydrate metabol- 
ism as well as for the maintenance of the 
general body resistance to stress. 

When operative technics for adrenalec- 
tomy were perfected sufficiently so that the 
animals died of adrenal insufficiency sev- 
eral days after the operation rather than 
immediately from operative shock, it was 
noted that as adrenal insufficiency devel- 
oped there was a fall in the serum sodium 
and chloride.t We are omitting such ani- 
mals as the opossum and the elasmobranch 
fishes from our discussion since they do not 
show the “typical” alterations in sodium 
exchange which are under discussion here. 
Attempts at the utilization of these facts 
bore excellent fruit and it was found that 
proper therapy with sodium salts could 
maintain adrenalectomized animals in good 
condition." 

These studies were extended to patients 
with Addison’s disease and it was found 
that they too could be improved by the ad- 
ministration of sodium salts.+° The con- 
verse also was found to be true and salt 
restriction was applied as a diagnostic test 
for patients with a question of Addison’s 
disease.® 

The defect in the kidney appears to be 
an impaired ability to resorb sodium ion 
from the glomerular filtrate. An intrigu- 
ing alternate theory has been advanced, 
namely, that the kidney has an impaired 


*From the Alton Ochsner Medical Foundation 
and the Department of Medicine, Tulane Univer- 
sity of Louisiana, School of Medicine, New Orleans, 
Louisiana. 


113 


ability to produce ammonia. This concept 
is supported by the fact that when sodium 
excretion declines under proper therapy, 
the urinary ammonia content increases. 
The renal wastage of sodium ion is ac- 
companied by diuresis, which decreases as 
adrenal insufficiency advances and termi- 
nates with oliguria or anuria.* Despite 
the excessive urinary loss of water, the 
adrenalectomized animal and the patient 
with Addison’s disease do not respond to 
the administration of water with diuresis. 
The mechanism of this loss of the diuretic 
response to water is not entirely clear. The 
adrenalectomized rat shows a delay in the 
time required for the stomach to empty and 
a deficit in intestinal absorption, but this 
is not the entire picture since injected water 
also fails to produce diuresis.’ In addition, 
symptoms of water intoxication appear in 
the adrenalectomized animal at lower levels 
of water retention than in normal animals.° 


This failure to produce diuresis is the 
basis for another test for adrenal hypo- 


function.'° This test has a high degree of 
reliability and there is little apparent dan- 
ger. In this procedure a measured amount 
of water is administered to patients su- 
spected of having Addison’s disease. If 
the disease is present no diuresis occurs; if 
not, there is a normal diuretic response to 
the administered water. 


These urinary losses of sodium and water 
are reflected in a contracted circulating 
blood volume which is poor in sodium. 
Sodium ion and water then migrate from 
the interstitial fluid reservoirs; this creates 
a differential in the osmotic pressure be- 
tween the body cells and their fluid en- 
vironment which is naturally immediately 
compensated for by migration of water into 
the cells. 

As might be anticipated, these defects in 
sodium and water balance can be corrected 
by appropriate therapy with adrenal corti- 
cal extracts. Desoxycorticosterone and the 
amorphous fraction are particularly po- 
tent in this regard. 

It has been reported that aqueous adrenal 
extracts can be fractionated into two frac- 
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tions; one is capable of maintaining life 
and the other affects sodium metabolism. 
It has further been demonstrated that it 
is possible to keep animals alive and in 
apparently excellent condition except for 
the low serum sodium and excessive urinary 


sodium loss characteristic of a severe state 
of adrenal insufficiency. 


Of the cortical steroids, desoxycortico- 
sterone has the most pronounced effect on 
salt and water metabolism. Indeed, it is 
so potent that it readily produces extreme 
sodium retention and loss of potassium and 
water to such a degree that muscular weak- 
ness and paralysis and even cardiac failure 
may occur when it is administered too vig- 
orously.'* When large doses of desoxycor- 
ticosterone acetate are given for a long pe- 
riod of time, a diabetes insipidus-like syn- 
drome develops.'* This is, of course, very 
different from diabetes insipidus since it 
is unaffected by pituitary antidiuretic hor- 
mone and restriction in the fluid intake 
does not produce dehydration. The feed- 
ing of a salt poor diet reduces the severity 
of the polydipsia and the polyuria. The ex- 
planation for this entire phenomenon may 
be that the extracellular sodium concentra- 
tion is greatly increased and cellular hy- 
dration is, therefore, decreased. This is 
diametrically opposed to the case in adrenal 
insufficiency. The water intake is then 
greater because of an increased thirst re- 
sulting from the effects of the intracellular 
dehydration. In other words, the polyuria 
may merely be a reflection of an induced 
polydipsia. 

The corticosterones without a hydroxyl 
group in the 17 position also cause sodium 
retention but to a lesser degree than does 
desoxycorticosterone. However, the intro- 
duction of a 17 hydroxy] group, as in Ken- 
dall’s compound E, enhances the carbohy- 
drate effect but reverses the effect on so- 
dium and potassium; that is to say, the ad- 
ministration of compound E to an intact 
animal causes the renal loss of sodium and 
water similar to adrenalectomy and oppo- 
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site to the effect of the other adrenal 
steroids." 

In the adrenalectomized animal there is 
also a decrease in the intestinal absorption 
of sodium so that there is more than just 
a loss of sodium ion contributing to the low 
serum sodium. 

SUMMARY 

The adrenalectomized animal shows a 
marked loss of sodium and water in the 
urine which is reflected in a decreased cir- 
culating blood volume and a low serum so- 
dium content. This, in turn, leads to a de- 
crease in the sodium and water concentra- 
tion in the interstitial fluid compartment. 
This is further exaggerated by the shift of 
water into the cells which had a higher 
osmotic pressure than their bathing fluids. 
These effects are somewhat exaggerated by 
an inability to absorb sodium properly from 
the intestinal lumen. 
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THE ANTIDIURETIC HORMONE* 
THOMAS FINDLEY, M.D.+ 
NEW ORLEANS 

All organisms which live on dry land or 
in hypertonic salt water possess mechan- 
isms which enable them to conserve body 
water. Birds and mammals have met the 
vroblem by the development of a device 
which insures the reabsorption of practi- 
cally all the water and much of the electro- 
lyte content of glomerular filtrate. This 
device is a thin segment of tubule (Henle’s 
loop) which lies between two convoluted 
portions of the kidney tubule; here, the 
major part of the glomerular filtrate is re- 
absorbed into the blood stream with the 
assistance of an _ antidiuretic hormone 
(ADH) secreted by the neurohypophysis. 
Urine volume is, therefore, regulated in 
large part by the action of an endocrine 
product upon a specific portion of the 
renal tubule. 

Diabetes insipidus represents the loss of 
a biologic adaptation occasioned by failure 
of the neurohypophysis. Other things being 
equal, the rate of urine flow appears to be 
inversely proportional to the concentration 
of antidiuretic hormone circulating in the 
blood, and complete destruction of the 
neurohypophysis results in a maximal diu- 
resis of 20 to 25 c. c. per minute for an av- 
erage adult. Since the average rate of 
glomerular filtration is about 125 ¢c.c. per 
minute,' it is obvious that the reabsorp- 
tion of approximately 80 per cent of the 
glomerular filtrate is not under neurohy- 
pophyseal control. Even excessive amounts 
of ADH, however, will not produce com- 
plete anuria, for pitressin facilitates the re- 


*Read in part before the New Orleans Academy 
of Science, April 26, 1946. 

7+From the Department of Medicine, Tulane 
University of Louisiana, School of Medicine, and 
the Department of Medicine, Ochsner Clinic, New 
Orleans. 


.absorption of only that water in excess of 


the amount required to keep the urinary 
solids in solution.” For this reason, pitres- 
sin is ineffective in controlling the polyuria 
in chronic nephritis, diabetes mellitus or 
salt diuresis. 


The chemical nature of ADH is not well 
understood® and there is no general agree- 
ment as to the number of separate hor- 
mones manufactured by the neurohypo- 
physis. It must be remembered that ex- 
tracts of other organs possess antidiuretic 
properties—liver', kidney’, and placenta.® 

It has been clearly demonstrated that the 
secretion of ADH is controlled by non- 
myelinated nerve fiber arising chiefly from 
the paired supra-optic nuclei but probably 
also from the paraventricular nuclei; these 
fibers supply the pars nervosa and with it 
form a functional unit. The hormone is 
probably manufactured by special cells in 
the median eminence, stalk and posterior 
lobe called pituicytes.* It has also been ex- 
tracted from the supra-optic region of the 
dog’s hypothalamus.* The hypothalamic 
nuclei are, of course, intimately connected 
with various parts of the central nervous 
system so that there are innumerable routes 
for impulses affecting postpituitary activ- 
ity. For example, Chang and his associ- 
ates”"” have reported that stimulation of 
the central end of the cut vagus results in 
disappearance of the secretory granules in 
the pituicytes and increased secretion of 
ADH. Boyd, Lee and Stevens! have 
claimed to produce antidiuresis by stimulat- 
ing the retina of rats with flashes of light. 
Other examples of the reflex liberation of 
pituitrin have been recorded by Rydin' and 
Haterius.'*® The effects of exercise, emotion, 
sensory stimuli, hypnosis, conditioned re- 
flexes and central nervous system depress- 
ants upon water excretion have been re- 
viewed by Pickford." Acetylcholine, mor- 
phine'® and nicotine’? have been shown 
to exert an antidiuretic action through the 
mediation of the neurohypophysis and it 
may be that the xanthines have an oppo- 
site action. Destructive lesions of the supra- 
optic nuclei or of the hypothalamico-hypo- 
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physeal tracts result in atrophy of the pars 
nervosa, in a great diminution in the 
amount of antidiuretic material which can 
be extracted from the posterior lobe, and in 
polyuria.'® Destruction must be nearly com- 
plete, however, if appreciable polyuria is to 
result; about 85 per cent of the cells of the 
supra-optic nuclei must be destroyed before 
diuresis appears in the rat,’® the mon- 
key": *! and the dog.*? From experiments on 
dogs with diabetes insipidus showing that 
dehydration does not result in shrinkage of 
the volume of extracellular fluid, Shannon" 
concluded that the absence of ADH results 
in more complete tubular reabsorption of 
sodium as well as diminished reabsorption 
of water. Although it seems that maximal 
polyuria can be produced in experimental 
animals by complete destruction of the 
neurohypophysis even in the absence of the 
anterior lobe, it also seems unlikely that 
such complete destruction often occurs in 
human diabetes insipidus and that, there- 
fore, the diuretic property of anterior lobe 
tissue is of clinical importance. 

It may be supposed that the secretion of 
ADH will depend upon the need for water 
conservation, and a considerable amount of 
experimental work (for bibliography see 
Pickford'*) has been done which seems to 
prove that dehydration results in histologic 
changes in the neurohypophysis, in diminu- 
tion of the amount of ADH extractable from 
the pars nervosa, and in the appearance of 
ADH in the urine. There are grounds for 
suspecting, however, that the antidiuretic 
material which appears in the urine may not 
actually be pitressin.* 7+ *5 

The train of events which follows the ad- 
ministration of large amounts of water is 
perhaps better understood. Rioch** *7 was 
the first to note that a small but measurable 
hemodilution occurs after water ingestion 
and that there is a time-lag of about twenty 
minutes between the peak of blood dilution 
and the peak of maximum diuresis. This 
phenomenon has been confirmed repeatedly 
and it also occurs after the intravenous ad- 
ministration of water.** It is fairly well 
agreed that the stimulus to water excretion 
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consists in a relatively abrupt change in the 
osmotic pressure of plasma’ but the precise 
mechanism whereby blood dilution in- 
creases urine formation is still open to 


debate. Klisiecki and associates*® formulated 
what might be called the modern theory of 
water diuresis by postulating that hemodi- 
lution inhibits the production of ADH and 
that the latent period is due to the time re- 
quired for the concentration of the hormone 
in the blood to fall below a critical level. A 
large body of indirect evidence is inter- 
pretable from this viewpoint, and Hart and 
Verney*! have even calculated that diuresis 
in man will result from a fall in the plasma 
concentration of ADH of less than one part 
in fifteen billion. On the other hand, it has 
been shown that administration of hyper- 
tonic saline solution stimulates the produc- 
tion of ADH.**:*° Hare and co-workers* 
confirmed these findings and, by relating 
the concentration of chloride in the water 
reabsorbed by the renal tubules to the con- 
centration of chloride in the plasma, found 
that pitressin does not affect chloride ex- 
cretion. Chambers** reported that the ad- 
ministration of salt produced edema and a 
diminished hormone content of the neuro- 
hypophysis. Hickey and Hare** extended 
these observations to man and demon- 
strated that the intravenous injection of 
hypertonic saline solution increases ADH 
secretion. They feel that the inhibition of a 
pre-existing water diuresis by salt injec- 
tion is good evidence that the neurohypo- 
physis is functioning properly. As a means 
of distinguishing polyuria due to true dia- 
betes insipidus from that secondary to 
polydipsia, they propose a test which con- 
sists in infusing 2.5 per cent sodium chlor- 
ide at a standard rate during a well estab- 


lished diuresis. With the aid of simultaneous 


plasma inulin clearance determinations they 
calculate the concentration of chloride in 
the water reabsorbed by the renal tubules 
and compare it with the concentration of 
chloride in the plasma (R/P). Pituitrin 
(endogenous or exogenous) causes the tu- 
bules to reabsorb water in preference to 
chloride and diminishes the ratio to less 
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than 1.0; in the absence of functioning 
pitressin-forming tissue no antidiuresis oc- 
curs and the R/P ratio does not diminish. 
Shannon*’ has estimated that a dog weigh- 
ing 10 to 15 kg. produces ADH at the rate 
of 0.001 to 0.005 units per hour. 


Attractive as this theory is, the evidence 
is not entirely in its favor. It has been 
shown, for example, that urine flow may 
remain at low levels in decerebrate animals 
from which all pitressin-forming tissue has 
been excluded and that in these preparations 
the events leading up to water diuresis oc- 
curs in a perfectly normal manner.**: 3°: 4° 
White and Findley*! found that a similar lag 
occurs in the renal excretion of chloride and 
glucose but not of creatinine; they felt that 
the latent period for all these threshold sub- 
stances might be due to the time required 
for the renal parenchyma to become ad- 
justed to new osmolar concentrations and 
that there is no need to resort to the hypo- 
pitressinemia theory. Obviously, more work 
is needed on this problem. 


It should be stated that no clinical syn- 
drome has been described which may rea- 
sonably be attributed to chronic hyperfunc- 
tion of the neurohypophysis. 
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THE DIURETIC HORMONE 
WILLIAM PARSON, M.D.7+ 
NEW ORLEANS 


The title of this paper is provocative ra- 
ther than descriptive. Is there a diuretic 
hormone? Is there a hormone which is the 
antagonist of the antidiuretic hormone of 
the neurohypophysis? Are there possibly 
a number of diuretic hormones? Or, per- 
haps, the term is a misnomer and it would 
be better to speak of the “diuretic forces” 
to represent the nen-specific effect of the 
various catabolic agents producing waste 
products which tend to augment urine flow. 

This paper represents no new material. 
Certain concepts will be reviewed and eval- 
uated. 

The disturbed physiology of diabetes in- 
sipidus has been discussed in a previous 
paper in this symposium. It was to be ex- 
pected that a diuretic hormone would be 
sought for as an explanation for the pro- 
found diuresis seen in diabetes insipidus. It 
became apparent, however, that the diuresis 
of diabetes insipidus was caused by a de- 
ficiency of the antidiuretic hormone of the 
neurohypophysis. 

In 1918 von Hann' pointed out that 
in man the pars anterior of the hypophysis 
must be at least partially intact if destruc- 
tion of the neurohypophysis is to result 
in diabetes insipidus. It is of interest to ex- 
amine the evidence for this concept. Von 
Hann reviewed the necropsy findings in 20 
cases of diabetes insipidus. The pars an- 
terior was either wholly or partially intact 
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while the neurohypophysis was “destroyed” 
in 17 of these cases. In the three remain- 
ing cases the state of the pars anterior was 
not noted. This group of cases was con- 
trasted with nine cases of Simmond’s dis- 
ease in which there was said to be a total 
destruction of the hypophysis; diabetes in- 
sipidus was not encountered in any of these 
cases. 

The concept of von Hann has had wide 
clinical support through the years. Dia- 
betes insipidus and Simmond’s disease have 
appeared to be mutually exclusive. Any 
number of clinica! cases? have been de- 
scribed in which diabetes insipidus was suc- 
ceeded by Simmond’s disease with amelior- 
ation of the diabetes insipidus. At nec- 
ropsy total destruction of the hypophysis 
is described. It has been assumed that the 
clinical sequence was caused by a progres- 
sive lesion involving the hypophysis which 
destroyed first the neurohypophysis pro- 
ducing diabetes insipidus and then spread 
to the pars anterior causing Simmond’s dis- 
ease and “curing” the diabetes insipidus. 

There has recently been reported a case 
of severe permanent diabetes insipidus oc- 
curring in what was said to be pituitary 
dwarfism.* At necropsy bilateral localized 
lesions in the hypothalamus with complete 
destruction of the neurohypophysis were 
described. The hypothalamic lesions were 
limited almost entirely to the region of the 
supraoptic nuclei. There was almost com- 
plete disappearance of the cells of the para- 
ventricular nuclei. Careful histologic study 
of the pars anterior revealed fibrosis; the 
total number of cells was estimated at 
about one-sixth of normal. 

It would appear then that if the von Hann 
concept is correct, a relatively small frac- 
tion of the pars anterior may suffice for 
the production of diabetes insipidus pro- 
vided there is adequate destruction of the 
neurohypophysis. 

Experimental support for the von Hann 
concept was slow to appear. In 1934 Rich- 
ter’ described his work in rats. He pro- 
duced diabetes insipidus by lesions of the 
supra-optico-hypophyseal system. He was 
unable to produce permanent diabetes in- 
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sipidus unless some functioning pars an- 
terior remained intact in the animals. These 
experiments were confirmed by others’. 
However, in 1941, Heinbecker and White® 
were able to produce permanent diabetes 
insipidus in nine dogs by total destruction 
of the neurohypophysis and concomitant re- 
moval of the entire pars anterior. They 
confirmed the fact that there was no pars 
anterior intact at all by careful histologic 
studies. They made meticulous studies of 
the number of intact cells in the supra-optic 
nuclei in their experimental animals and 
they concluded that the survival of less than 
3 per cent of intact cells in the supra-optic 
nuclei was the key feature in the production 
of permanent diabetes insipidus in dogs. 

These rather conclusive experiments 
bring up a number of important points. 
Heinbecker and White are very critical of 
previous work because of inadequate his- 
tologic evaluation of both experimental and 
clinical lesions. Their criticisms are just. 
However, without further studies it is not 
justifiable to carry over the results in the 
dogs to the rats and man. Our comments 
will then be limited to the dog; it should be 
noted that the experiments of Heinbecker 
and White do not rule out a possible diure- 
tic hormone produced by the pars anterior 
nor do they eliminate the possibility that 
the pars anterior may act as a diuretic 
force. The fact is that the pars anterior is 
not essential for total diabetes insipidus in 
the dog if there is “total” destruction of the 
neurohypophysis. 

Let us approach the problem from a some- 
what different angle. If the pars anterior 
has a diuretic activity, it might be expected 
that extracts prepared from it would pro- 
duce polyuria when administered to ani- 
mals. There is adequate evidence to show 
that this does occur. Cushing and his co- 
workers’ in 1910 augmented considerably 
the urine flow by the administration of a 
pars anterior extract to a dog with mild ex- 
perimental diabetes insipidus. Numerous 
experiments® have been performed in which 
normal and mildly polyuric animals, includ- 
ing dogs, cats and rabbits were used; most 
of the experiments’ have confirmed the 
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presence of a diuretic effect from the ad- 
ministration of these extracts. However, 
there have been a number of negative re- 
sults, chief among which are those of 
White® who has been unable to produce 
diuresis in normal rats with pars anterior 
extracts. 

These experiments are difficult to eval- 
uate. Extracts of the pars anterior which 
‘were mixtures of hormone fractions and 
various protein breakdown products have 
been used. Diuretic effects have been de- 
scribed by experimenters* who used acid 
extracts, alkaline extracts, salt suspensions, 
predominently growth factor, predominent- 
ly thyrotropic factor and others. Precise 
experiments must wait until “pure” pitui- 
tary fractions are available for experimen- 
tation. 

If we accept this body of evidence that 
there is a diuretic effect produced by the 
administration of pars anterior extracts, 
can we delineate any further the mode of 
action? It is reasonable that an action on 
water excretion might be the resultant of 
the many life processes controlled and 
maintained by the pars anterior of the pi- 
tuitary. The changes that occur following 
ablation of the pars anterior are character- 
ized by the loss of the various trophic func- 
tions with secondary atrophy of the thy- 
riod, the adrenal, the gonads, and other or- 
gans. It is clear that the decreased meta- 
bolic exchange under these circumstances 
will be manifested by a small urine output 
and it is to be expected that replacement 
therapy with extract of the pars anterior 
will result in a return to a higher level of 
activity of the endocrine glands and a com- 
mensurate rise in urine output. 

The search for a diuretic hormone is 
more specific than this. Is there evidence 
cf a diuretic effect which can be explained 
by direct hormonal effect on the kidney 
function itself by an extract of the pars an- 
terior? Or, is there possibly a direct effect 
by the thyroid or adrenals so that the pars 
anterior is indirectly involved through its 
trophic functions? 

Several workers’: 1 have recently em- 
phasized the marked influence of the hy- 
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pophysis on the kidney by demonstrating 
that the expected hypertrophy of the re- 
maining kidney following unilateral ne- 
phrectomy does not occur in the hypophy- 
sectomized animal. 


More recently, a number of careful and 
extremely important studies'= have been 
made of the effects of extracts of the pars 
anterior or some specific renal functions. 
These studies were a logical follow up of 
some previous studies™ on the effect of 
hypophysectomy on these same renal func- 
tions. 

These experiments were performed on se- 
veral types of animals which had been oper- 
ated on. For our purposes the discussion 
will be limited to the dogs with ablation of 
the pars anterior. The clearance technics 
were used. Inulin clearance (glomerular 
filtration), diodrast clearance (effective 
renal blood flow) and diodrast-Tm (tu- 
bular mass) were determined. It was ob- 
served that the renal blood flow fell in five 
days to 50 to 60 per cent of the control 


level; the glomerular filtration paralleled 
this fall; the diodrast-Tm in the same space 
of time fell to 25 to 30 per cent of the con- 


trol level. These effects were noted to 
last at least a year. A number of observa- 
tions were made which indicated that these 
striking changes were not due to a fall in 
blood volume nor a fall in the blood pres- 
sure. It was reasoned further that these 
changes were not due to decreased meta- 
bolic rate since hypophysectomized dogs 
will take six to eight weeks to have a fall 
of 20 per cent in the metabolic rate. The 
effects above were apparent in less than a 
week and were of greater degree. 

Studies were then made to determine 
whether administration of an extract of the 
pars anterior would be effective in return- 
ing these renal functions to normal in ani- 
mals in which the pars anterior had been 
ablated, and also to determine whether nor- 
mal dogs would have augmentation of these 
renal functions. The results were very 
striking; the increase of the effective renal 
blood flow (diodrast clearance), filtration 
rate (inulin clearance) and tubular mass 
(diodrast-Tm) was obtained in the normal 
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dog; even more effect was noted in the ani- 
mals in which there had been a depression 
due to removal of the pars anterior. 

Unfortunately, no measurements were 
made of urine flow in these experiments. 
However, it is not unreasonable to assume 
that the urine flow paralleled the renal 
blood flow in these animals. These obser- 
vations need verification, of course, and 
particular attention should be paid to the 
urine flow. 


More precise studies will have to be made 
of cardiac output and the blood flow 
through organs other than the kidney in 
order to establish the specificity of the re- 
ported renal changes. 

Is this reputed action of the pars anter- 
ior on kidney function mediated through 
one or several of the trophic hormones or 
is it a direct action of a “new” hypophyseal 
fraction? The answer is not available but 
there are a number of interesting facts. 
which bear upon the question. The possi- 
bility that the described effect of the pars 
anterior is mediated through the thyroid 
has been given serious consideration. As 
described early in this paper, diuresis was 
produced in several types of animals by the 
administration of pars enterior extracts. 
It was discovered that these extracts did 
not produce diuresis in the absence of the 
thyroid gland. It may be that the thyro- 
tropic factor contributes to the diuretic ef- 
fect but these studies of White and Hein- 
becker’ demonstrate that the diuretic prin- 
ciple is not solely the thyrotropic hormone. 
It was shown that with a constant intake 
of thyroid insufficient in itself to produce 
diuresis, the thyroidectomized dog showed a 
diuretic response to pars anterior adminis- 
tration which was ineffective without thy- 
roid. They suggested that in the dog thy- 
roid might provide some sensitizing of the 
organism to the diuretic principle of the 
pars anterior or possibly thyroid might set 
the proper stage for pars anterior diuretic 
action by increasing the metabolic rate. 

It would be most interesting to see the 
experiments of Heinbecker and White con- 
cerned with the changes in renal function 
(inulin clearance, diodrast clearance) per- 










































formed in thyroidectomized and hypophy- 
sectomized-thyroidectomized dogs. It would 
be of great interest to know if the adminis- 
tration of pars anterior extract would pro- 
duce any augmentation of the renal flood 
flow, etc. in the absence of the thyroid 
gland. These authors’? have shown that 
thyroid administered to normal dogs and 
hypophysectomized dogs will result in aug- 
mentation of the renal blood flow and fil- 
tration rate similar to but not quite so large 
as occurs with pars anterior extracts. 

In addition to the evidence presented in 
the preceding paragraphs, it is clear that 
the diuretic function of the pars anterior 
is not mediated solely through the thyroid 
gland via the thyrotropic hormone since 
total thyroidectomy does not cure diabetes 
insipidus. Findley and Heinbecker’® re- 
ported that total thyroidectomy in a patient 
with diabetes insipidus diminshed the diur- 
etic effect of sodium chloride and increased 
the antidiuretic effect of pitressin. It 
failed, however, to reduce urine flow below 
the limits set by a low salt diet. 

Not too much needs to be said concern- 
ing the role of the adrenal as a diuretic 
force since one of the papers (Segaloff, A.: 
The Role of the Adrenal Gland in Sodium 
and Water Exchange) of this symposium 
is devoted entirely to the role of the adrenal 
in electrolyte control. There are several 
features of adrenal physiology which per- 
tain especially to the problem on hand and 
should be mentioned. 

Adrenal cortical extracts were studied 
for their effects on renal function (inulin 
clearance, diodrast clearance) parallel to 
the studies already mentioned’? in which 
pars anterior extract and thyroid were 
used. It was found that inulin and diodrast 
clearances were unaffected or somewhat 
decreased by the administration of adrenal 
cortical extract to normal dogs and dogs 
with lesions in the hypophysis. The dio- 
drast and inulin clearances, however, were 
increased in dogs in whom bilateral hypo- 
thalamic lesions had been produced. Dio- 
drast-Tm was decreased in all the experi- 
mental dogs studied. These studies would 
tend to show at least that the effect of the 
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pars anterior extract was not mediated 
through the cortical trophic hormone. The 
significance of the unique effect of the 
adrenal cortical extract in the hypothalamic 
puncture dogs is not sufficiently clear to 
discuss at the present time. 

Studies of water diuresis have brought 
to light certain facts with reference to the 
adrenal cortex. There is evidence that the 
lack of normal water diuresis in hypophy- 
sectomized rats is due to the atrophic ad- 
renals!*7, Water diuresis will not occur in 
hypophysectomized rats which are treated 
with pars anterior extracts (which will re- 
store appetite growth) or thyroid (which 
will restore normal basal metabolic rate) 
or a combination of both. However, water 
diuresis is almost completely restored by re- 
latively small amounts of adrenal cortical 
extract or desoxycorticosterone acetate. It 
is not clear whether this effect is mediated 
through a direct effect on the kidney or 
whether it represents the result of an ef- 
fect on the shift of water between the cells 
and the extracellular spaces. Or conceiv- 
ably, the adrenal may influence the release 
of the antidiuretic hormones, or, the sensi- 
tivity of the kidney to this hormone. Along 
the same line, and as poorly understood, 
should be mentioned the diabetes insipi- 
dus-like picture produced in dogs by the ad- 
ministration of very large doses of desoxy- 
corticosterone acetate.’® Finally, it should 
be mentioned that certain adrenal cortical 
fractions such as compound E in addition 
to an effect on carbohydrate metabolism 
tend to favor the excretion of salt and 
water”. 

The “diuretic role’ of the adrenal re- 
quires considerable elucidation before it 
can be properly evaluated. 

Is there a diuretic hormone? This paper 
has not produced the answer. If it has done 
anything, it has justified the asking. 
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Sodium and water are two of the most 
difficult of biologic substances to analyze 
and evaluate quantitatively. Because of 
this very little is known about their be- 
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tion of tracer elements (Na**) Deuterium) 
has partially increased our understanding 
havior in the human body. The introduc- 
but there is still much to be learned. This 
discussion is not an attempt to review the 
existing data, but is merely a summary of 
that which is of interest to the physician. 
WATER 

A 70 kilogram adult contains approxi- 
mately a 50 liters of water divided into 
three compartments: the intracellular, con- 
taining about 35 liters; the interstitial, con- 
taining about 11 liters; and the vascular, 
containing about four liters... Water taken 
in the gastrointestinal tract distributes it- 
self throughout these compartments very 
readily and within an hour is in equilibrium 
with 60 per cent of the body weight.” Such 
water has an average stay in the body of 
approximately 14 days. Normally it is 
taken in only through the gastrointestinal 
tract and lost from urinary, intestinal and 
respiratory tracts and through the skin. 
Of these routes of excretion, sweating is 
the most variable while diffusion through 
the skin is one of the most constant. 

The rate of physical turnover in the body 
cannot be accurately measured but the in- 
formation thus far available throws a great 
deal of light on such problems as edema 
formation. Nothing is known quantitative- 
ly of the exchange between the intra-cel- 
lular and interstitial compartments except 
the results of the studies of Darrow* These 
studies are concerned with fluid shifts re- 
sulting from electrolyte disturbance so are 
not applicable to this particular discussion 
(see below). The exchange between the 
vascular and interstitial compartments has 
been investigated by Flexner et al.* who 
find that 73 per cent of the blood water 
exchanges with extravascular fluid every 
minute. This is about three liters per min- 
ute or 4000 liters per day. From this ex- 
change there is a surplus amounting to the 
lymph formed. This has been estimated as 
40-50 liters per day or 99 per cent returned 
with 1 per cent as lymph. This same rela- 
tionship is approximated by the kidneys in 
that 180 liters of water are passed into the 
glomerular filtrate with 1500-1800 c.c. ex- 
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ereted as urine. Approximately 10 liters 
are exchanged in the gastrointestinal secre- 
tions per day. 

When water is considered as a chemical 
compound we find an additional exchange 
taking place which is of the same magni- 
tude as the physical turnover. Barbour? 
states that one-third of the hydrogen atoms 
of protein and carbohydrates are in ex- 
change with hydrogen atoms of water. 
What this means in terms of body water is 
not as yet apparent but the identity of 
water as a simple solvent must be recon- 
sidered. 

SODIUM Q 

There are approximately 50 grams of 
sodium in a 70 kilogram adult. This is di- 
vided between two compartments instead 
of three as is the case with water, 34 grams 
in interstitial compartment and 15 grams 
in plasma. Little if any is contained within 
cells. Normally from 3-10 grams are taken 
in each day. An equal amount is excreted. 
The average life of sodium in the human 
body is not known with any certainty be- 
cause the tagged molecules (Na**) have an 
average life of only 21.2 hours. A longer 
life isotope is expected to yield information 
on this point. When taken in the gastro- 
intestinal tract it appears quickly in the 
blood and urine. It is distributed only in 
the extracellular fluid of the body (20-25 
per cent of body weight.”) In man it ex- 
ists in concentrations of approximately 145 
milliequivalents per liter in blood and inter- 
stitial fluid. When this value is exceeded 
it can mean one of two things: (1) Actual 
increase in sodium of body with correspond- 
ing increase in water; or (2) same amount 
of sodium but reduced amount of water for 
solution. The converse is true for lower 
values. These relationships must be kept 
in mind in evaluating blood sodium levels. 

Sodium is not exchanged between the in- 
tracellular and interstitial compartments to 
any measurable extent. Gellhorn et al.® 
state that 56 per cent of plasma sodium 
diffuses through capillaries per minute. 
This is equivalent to 11 kilograms per day. 
The transfer in the kidney differs because 
sodium is retained but if calculated on the 
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basis of glomerular filtrate concentration 
and reabsorption per cent (99.6)! it can be 
seen that approximately 900 grams are fil- 
tered through and 896 grams reabsorbed 
per day. Sodium is secreted into the gas- 
trointestinal tract in concentrated form 
and by the sweat glands in a dilute form 
compared to plasma levels. In view of these 
figures it can be seen that imperceptible 
changes from the normal can produce 
marked changes in internal environment. 
Considered chemically sodium is a very 
active ion and is exchanging constantly with 
similar ions in other sodium containing 
molecules (Na HCO, NaH,PO, Na, 
HPO,). In addition there is another ex- 
change not usually considered. Hodge et 
al.’ have shown that approximately 21 per 
cent of the body sodium is combined with 
bone calcium (adsorbed to the hydroxyapa- 
tite crystal). This combination is one that 


readily takes up sodium from the fluid sur- 
rounding it when the molecular ratio with 
calcium is less than 1-30 and will release 
it slowly when this fluid becomes depleted. 


Such a mechanism provides a valuable res- 
ervoir in the body. The magnitude of 21 
per cent of total sodium must modify cur- 
rent concepts of sodium balance. 

Perhaps Na** with its long average life 
of four and a fourth years will help to 
solve some of the problems of importance 
in sodium balance in health and disease. 

In conclusion a brief outline of the ef- 
fect of sodium depletion and excess will be 
given. 

1. Marked deficiency of sodium (McCol- 
lum low sodium diet 00.2 per cent Na). 
Results: There is increased excretion of 
sodium when the intake is increased. This 
is similar to adrenalectomized animals and 
is prevented by cortical extract. 

2. Moderate to borderline deficiency re- 
sults in a retention of sodium greater than 
normal. 

3. A marked increase in sodium intake 
(20 gm./day for three days), results in ex- 
cretion of a part of the sodium and an in- 
crease in the extracellular fluid compart- 
ment with normal re-established in three 
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days. When it is stopped diuresis starts 
in 12 hours and in 24 hours equilibrium is 
back to normal in regards to sodium and 
water (Darrow’). 

4. An increase in sodium excretion 
caused with NH,Cl being given for three 
days results in salt and H,O both being lost 
with a decrease in the extracellular com- 
partment. Normalcy is established in three 
days (Darrow’). 

5. Adrenalectomized rats show an in- 
creased total sodium excretion including 
sodium added to diet; reverse is true of po- 
tassium. If sodium is available in moder- 
ate quantities (1 per cent in drinking 
water), sodium and potassium excretion 
becomes normal.® 

CONCLUSION 

As is true with any investigation of 
fundamental processes the addition of in- 
formation such as this serves primarily to 
raise more questions and reveal more 
acutely a need for more information. 
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WATER AND SODIUM BALANCE IN 
CONGESTIVE HEART FAILURE* 


GEORGE BURCH, M.D.+ 
AND 
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NEW ORLEANS 

That the mechanism of congestive heart 
failure is not fully established is generally 
agreed. Many clinicians, nevertheless, ac- 
cept the ideas of “forward” and “back- 
ward” failure with a sense of satisfaction 
and complacency and fail to make any seri- 
ous attempts to question them. There are 
many data which cast strong doubt on them. 
Unfortunately these data, though sufficient 
to question the validity of the classieal con- 
cepts, are insufficient to establish a satis- 
factory explanation for congestive heart 
failure. Since congestive heart failure is 
so common and the problems of edema so 
important, it is the purpose of this presen- 
tation to summarize briefly some of the 
data found difficult to explain on the two 
generally accepted theories of congestive 
heart failure and to present a different 
concept. 

Before entering into a discussion the two 
classical concepts of the mechanism of con- 
gestive heart failure are summarized.! The 
earlier of the two, “Forward Failure 
Theory,” is based upon the idea that car- 
diac output is decreased and is, therefore, 
often referred to as the “Decreased Cardiac 
Output Theory.” According to this theory 
the decrease in cardiac output results in 
anoxia in the tissues. This is followed by 
an increase in capillary permeability and 
edema with the classical clinical picture. 
This theory requires therefore that: 

1. The cardiac output must be decreased 
for the period of the congestive heart fail- 
ure syndrome. 

2. The cardiac output must increase be- 
fore improvement occurs, and 

3. States which decrease the cardiac out- 
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put must increase the severity of the con- 
gestive heart failure. 

In the “Backward Failure Theory,” it is 
stated that overwork of the heart leads to 
dilatation of the ventricle with the accumu- 
lation of blood because of a decrease in 
cardiac output (probably for only a few 
beats), an accumulation of blood in the 
veins with a resultant increase in venous 
pressure and venous blood volume. This 
is followed by an increase in intracapillary, 
hydrostatic pressure, circulatory stasis, ca- 
pillary endothelial anoxia and an increase 
in capillary permeability with the resultant 
edema and classical picture of congestive 
heart failure. This theory would necessi- 
tate at least: 

1. A decrease in cardiac output at some 
time, 

2. High protein concentration in the 
edema fliud, and 

3. Increase in venous pressure before the 
onset of congestive heart failure. 

There are many observers who believe 
that both theories are required to explain 
the clinical picture of congestive heart 
failure. 

In cardiac edema, there is an increase 
in volume of all of the fluid compartments, 
that is, (1) volume of the blood, (2) volume 
of the intercellular fluid, and (3) volume of 
the intracellular fluid. The intercellular 
fluid is isotonic, at a pH of 7.4, essentially 
normal in electrolyte concentration and 
relatively low in protein concentration (0.5 
gram per 100 c.'c.) 

FACTS DIFFICULT TO EXPLAIN 

There are many bits of data which make 
one question seriously the entire validity of 
the two classical concepts. Many of these 
are well known to every clinician, but in 
many instances these have never been con- 
sidered collectively as serious objections to 
the two theories. These are: 

1. Ligation of a large vein, the inferior 
vena cava just below the renal veins, will 
result in venous pressure values of 600 or 
more m.m. of water pressure in the tribu- 
taries without the development of clinical 
edema in the areas drained. It may be said 
that this is seriously different from the 
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venous hypertension of congestive heart 
failure in that the renal circulation and 
renal function are not disturbed. This ob- 
jection is over-ruled by the fact that in con- 
cretio cordis or mediastinal vena cava ob- 
struction there is often marked venous hy- 
pertension for prolonged periods without 
clinical edema. In these states the renal 
circulation is distributed. 

2. The intracapillary pressure in the ca- 
pillaries of the feet increases to high levels 
when an individual stands erect. This pres- 
sure is often greater than the intra-arterial 
pressure in the arteries of the arms. Still 
clinical evidence of edema is not presciit. 
The tall man is no more prone to develop 
edema of the feet on standing than a short 
person. Therefore, the role of hydrostatic 
pressure in cardiac edema is very difficult 
to evaluate and is certainly not of the great 
value it is claimed to be. 


3. There is no clinical edema in many 
severe anoxic states such as in tetralogy of 
Fallot or at high altitudes. With this 
anoxia, more severe than in congestive 
heart failure, there is no evidence of in- 
crease in capillary permeability, with edema 
formation. Such findings as these make it 
difficult to understand the importance of 
anoxia as a factor producing edema in con- 
gestive heart failure. 


4. Patients with heart disease often gain 
weight before there is any increase in ven- 
ous pressure. This again reduces the im- 
portance of increase in venous pressure or 
hydrostatic pressure in the explanation of 
cardiac edema. 


5. Patients with heart disease who grad- 
ually and progressively go into congestive 
heart failure have been shown to present a 
drop in cardiac output without any rise in 
venous pressure when in Functional Class 
II. This is difficult to explain by either 
the “Forward” or “Backward” theories. 
Furthermore, when the failure progresses 
to the Functional Class III phase there was 
observed a simultaneous increase in both 
the cardiac output and venous pressure, 
findings which would be expected in view 
of Starling’s law of the heart.2 The re- 
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lationship of increase in venous pressure to 
cardiac output fails to abide by expecta- 
tions planned by the two classical theories. 
Incidentally, the cardiac output has been 
found to be either decreased, increased or 
unchanged in patients with congestive 
heart failure. 


6. The low protein content of the cardiac 
edema fluid, 0.5 gram per 100 c.c. is also 
difficult to explain by either of the two 
theories. If there was an increase in ca- 
pillary permeability from anoxia there 
would necessarily be an increase in the 
concentration of protein in the edema fluid. 
The low protein content reduces the im- 
portance of capillary wall anoxia and in- 
crease in capillary permeability as a factor 
in the edema formation. 

7. Extensive burning of the right ven- 
tricle of the dog with almost complete de- 
struction of the entire myocardial tissue 
(checked by histologic sections) failed to 
be followed by a pattern of congestive heart 
failure.* Ligation of the coronary arteries 
to the right ventricle of the dog also failed 
to produce congestive heart failure. These 
observations are rather difficult to in- 
terpret in the light of the two classical 
theories. 

8. The plasma proteins are usually nor- 
mal, but may be elevated and are not usually 
low. Therefore, the edema and picture of 
congestive heart failure cannot be explained 
by changes in colloid osmotic pressure. 

9. There is a decrease in cardiac output 
with venesection followed by clinical im- 
provement. This is difficult to accept on 
the basis of the “forward” failure theory. 
With a decrease in cardiac output there 
should follow an increase in the severity 
of the failure. 

10. A low salt diet is often followed by 
an improvement of the patient in conges- 
tive failure. Such a diet has no direct ef- 
fect on the heart. This is difficult to ex- 
plain satisfactorily by the two classical 
theories. 

11. An over-does of desoxycorticosterone 
results in a clinical picture which is similar 
to that of congestive heart failure. This 


picture develops without there being any 
known direct cardiac change responsible 
for the syndrome.' 
FINDINGS WILUICH SUPPORT ANOTITER 
NEGLECTED MECIIANISM 

For many years there have been a grad- 
ual accumulation of data supporting a renal 
mechanism for most if not all of the syn- 
drome of congestive heart failure. The 
idea that the kidneys may play an import- 
ant role in congestive heart failure is not 
a new one. Baynard as early as 1722 sug- 
gested the idea.*” Furthermore, it has been 
well known for many years that congestive 
heart failure is associated with an abnormal] 
urine. There may be hematuria, albumin- 
uria, many casts, a decrease in phenolsul- 
fonphthalein excretion, and azotemia. These 
changes may reach high levels of abnor- 
malities at times. They are usually cas- 
ually referred to as being result of the 
“congestion of the kidneys.” Little atten- 
tion has been given to these changes as pos- 
sible renal expressions suggesting a renal 
mechanism for the heart failure. 

Before entering into a discussion of some 
of the newer data supporting a renal factor 
in heart failure it is well to point out three 
definite facts. There may be a possible 
exception to the first. 

They are: 

1. The initiating factor in the clinical 
syndrome of congestive heart failure is in 
the heart. 

2. When a patient first sees his physician 
all of the accumulated fluid and electrolyte 
entered through the gastrointestinal tract. 
and 

3. The renal excretion of salt and water 
lagged behind the intake, that is, at some 
time the patient was in a positive balance. 

Therefore, by virtue of fact three above, 
regardless of the mechanism the kidneys 
have certainly failed to excrete enough salt 
and water. 

DATA IN SUPPORT OF A RENAL MECHANISM 

FOR CONGESTIVE HEART FAILURE 

There are certain observations which in- 
dicate a renal role in the congestive heart 
failure syndrome. These data are not com- 
plete and are so inadequate that no conclu- 
sions can be reached at present. They are 
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sufficient, however, to support a need for 
careful study of the relationship of renal 
function to heart failure. The findings are: 


1. The well known marked diuresis and 
improvement of a patient with congestive 
heart failure treated with mercurial diuret- 
ics show how effective a change in renal 
function can influence the heart failure 
syndrome. There is no known direct effect 
of the diuretic on the heart, the improve- 
ment being initiated elsewhere. The gen- 
eral impression is that the action is mainly 
through the renal tubules, although there 
is much good evidence to indicate an ef- 
fect on protein fixed water and a possible 
action by way of the antidiuretic hormone 
of the posterior pituitary. 

The diuresis produced by the mercury 
shows that enough glomerular filtrate is 
being formed in heart failure but that tu- 
bular reabsorption is too great. A reduc- 
tion in the rate of tubular reabsorption re- 
sults in a satisfactory loss of water and 
electrolyte with improvement of the pa- 
tient. After all, 150 to 250 liters of glo- 
merular filtrate are formed every 24 hours, 
while all of this is reabsorbed except for 
one or two liters. In congestive heart fail- 
ure, the per cent change in filtration rate 
is relatively small while the per cent change 
in tubular reabsorption is great. It is quite 
likely that the latter is of great importance 
in the production of the congestive failure 
syndrome. It is well to remember that 
mercurial diuretics function very well in 
almost any type of edema. 


2. Patients with congestive heart failure 
show a decided impairment of NaCl excre-; 
tion following intravenous injection of 24 
grams of sodium chloride.“ The injection 
in normal subjects was followed by an ex- 
cretion of 138-169 m. eq. of sodium per 24 
hours while patients with congestive failure 
lost only 21-32 m. eq. in the same time. 
Not only was there less total loss but the 
concentration was less. Sodium and chlor- 
ide parallelled each other. A mercurial 
diuretic increased the sodium excretion rate 
from about 30 m. eq. per 24 hours to 107. 
The concentration also increased. These 
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changes were not apparently due to changes 
in rate of glomercular filtration as the urea 
clearance remained unchanged by the fail- 
ure.® 

These studies unfortunately did not in- 
clude a variety of non-cardiac edema states. 
The above findings may not be peculiar to 
cardiac edema. 


By what mechanism congestive failure 
disturbs renal function is not known. The 
role of the hormones, adrenal cortical and 
antidiuretic, can only be conjectured. It is 
possible to formulate a fairly satisfactory 
theory on the basis of disturbances in their 
function. 

The studies of Warren and Stead’ in 
which they produced “congestive heart fail- 
ure” by oral administration of 12 grams of 
NaCl per day to three patients with heart 
disease and on the verge of failure fails 
to prove a renal cause of congestive heart 
failure, in that there was no control group 
of patients with other types of edema nor 
has one the right to refer to such a precipi- 
tated edema as being an example of conges- 
tive heart failure. Their work casts con- 
siderable doubt on the two classical 
theories. 

3. The studies of Starr® with the use of 
a model of the circulation failed to support 
the two classical concepts of congestive 
failure. Such non-physiologic studies can- 
not be taken too seriously without physiol- 
ogic data of direct sort to support it. The 
studies of “static blood pressure” in pa- 
tients with congestive heart failure and 
patients without failure or heart disease 
shortly after death showed that heart fail- 
ure was associated with an increase in 
blood volume and venous pressure when the 
heart action had ceased. Starr’s studies 
unfortunately did not include patients with 
various types of non-cardiac edema. Starr 
suggested from his studies a possible renal 
factor in cardiac edema. 


4. Seymour et al.® found the inulin clear- 
ance (rate of glomerular filtration) to be 
normal in congestive heart failure. Phenol 
red clearance (rate of effective renal 
blood flow) was invariably less than nor- 
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mal. The reduction 
blood flow was proportional to the decrease 
in cardiac output. They failed to study 
patients with non-cardiac edema. These 
observers considered the data to indicate a 
greater rate of tubular reabsorption than 
in the normal. Furthermore, their data 
indicate a great filtration pressure since 
more glomerular filtrate was formed from 
less blood. 

Merrill et al.’ found, by direct cathe- 
terization of the renal veins, both the inu- 
lin and diodrast clearance to be reduced in 
congestive failure. The per cent reduction 
in the rate of renal blood flow was greater 
than the per cent reduction in the cardiac 
output. These observers considered the 
data to indicate an increase in filtration 
pressure and therefore constriction of the 
efferent glomerular arterioles. Bioassay 
showed a great increase in renin in the 
blood of the patients with congestive heart 
failure. No data were collected in patients 
with non-cardiac edema. 

5. Schemm’s*:'! method of restricting so- 
dium chloride and forcing water or the 


more conventional method of restricting 
sodium and allowing water libidum results 
in improvement of congestive failure. This 
apparently is not associated with direct 


cardiac action. It is quite likely to be close- 
ly associated with renal function in the 
maintenance of.electrolyte balance and iso- 
tonic extracellular fluids. 
SUMMARY 
The above data only show the need for 
more studies of the mechanism and physi- 
ologic state of congestive failure. In fact, 
it is very unlikely that patients have ever 
been studied during the period that the dis- 
turbances actually responsible for the syn- 
drome were at work. It is quite likely that 


in effective renal - 


these disturbances are at work for only a 
few seconds or heart beats and only the re- 
sultant changes have been studied to date. 
Furthermore, when it is realized that over 
4000 liters of water leave the blood stream 
and return from the tissues every 24 hours, 
it is easily visualized how subtle the 
changes cai be and still result in the clini- 
cal syndrome. The present day methods are 
not sensitive enough to measure the 
changes that would be involved under such 
circumstances. 


It is safe to conclude that the mechanism 
of congestive heart failure is unknown and 
a syndrome so common as this deserves 
greater research attention. 
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THE ARMY DOCTORS 


There is undoubtedly a feeling amongst 
the doctors who sacrificed everything to go 
into the army and navy to help their coun- 
try during the last great war that their 
services have not been entirely appreciated. 
They feel that the difficulties that have 
arisen in attempting to get their former 
practices established have been indeed great 
and that not much sympathy has been given 
to them in their endeavors nor has there 
been entirely a true appreciation of their 
unselfish call to duty. 

It is hard to convince many medical offi- 
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cers that we who stayed at home do, with 
all our heart, feel grateful to them for what 
they have done. All this is apropos of the 
celebration of the 157th anniversary of the 
establishment of the medical department of 
the U. S. Army when General Eisenhower, 
in a coast to coast radio broadcast, praised 
the medical department for its great suc- 
cesses before and during World War II. 

Another appreciation of the army medi- 
cal services which were rendered practically 
entirely by the volunteer practicing physi- 
cians of this country is a recent editorial 
in Collier’s, for August 3, written by Dr. 
Louis I. Dublin, entitled, ““The Medics in 
World War II.” 

We think that this editorial in Collier’s 
also proves that we are indeed thankful to 
the doctors for what they have done. The 
editorial is well worth reproducing. 

“Casualty and disease statistics on World 
War II have been pretty well rounded up 
and collated now; and out of the statistical 
picture the U. S. medical profession 
emerges with what can only be described 
as glory. This applies particularly to the 
physicians who went to the war and took 
care of the wounded and dying. 


“Our combat deaths, according to the 
Metropolitan Life Insurance Company’s lat- 
est estimate, amounted to a little more than 
300,000. Up to V-J Day our deaths from 
disease came to about 20,000, or 1-15th of 
the combat total. 

“This was in striking and consoling con- 
trast to our experiences in all previous 
wars. About the most harrowing reading 
you can find in connection with the Civil 
War is an occasional description of hospital 
filth, disease, and the miseries of the 
wounded, most of whom would literally 
have been better off dead. In the Spanish- 
American War, only 48 years ago, we lost 
about 15 times as many men from disease 
as we lost in combat—the exact reverse of 
the World War II ratio. In World War I, 
only 28 years ago, our deaths from disease 
totaled slightly more than those from enemy 
action. 

“Yet in the second great war, our fight- 
ing forces were flung much farther afield 
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and into more fearful and wonderful cli- 
mates than they had encountered in any of 
our other wars. They fought through ma- 
larial jungles in the South and Southwest 
Pacific, through filthy North African towns 
and rural areas, and in many a country or 
on many an island where sanitation was 
felt by the natives to be just a rather dull 
joke. 

“Yet so highly organized and generously 
supplied were our medical services, and so 
devoted were our doctors and nurses in the 
field, that disease and infection were cut to 
the proportions of a minor menace. The 
percentage of wounded who died of their 
wounds, too, was reduced to the record low 
of 4 per cent, as contrasted with almost 
8 per cent in World War I. 

“There is only one moral to all this that 
we can think of. It is: Let’s just keep 
pounding away at public health activities of 
all kinds, and at.implementing the medical 
profession for more and faster progress in 
the conquest of disease. Our long zeal in 
these directions paid tremendous dividends 
in our latest war.” 


t). 
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STATE HEALTH OFFICER 


We were very much surprised to hear 
that Dr. David E. Brown was not re- 
appointed as head of the State Board of 
Health. The state health officer is virtu- 
ally a member of the governor’s cabinet and 
it is certainly unusual that a recommenda- 
tion made by the governor for that particu- 
lar position is not approved by the senate. 
The only explanation that has been offered 
is that politics were eminently concerned 
with this appointment. No criticism has 
been made of Dr. Brown as a state health 
officer and certainly he has gotten along 
well for the most part with the medical 
profession in the state. It may be true that 
occasionally a minor difference of opinion 
arose between Dr. Brown and individual 
physicians but on the whole his tenure of 
office has been marked by a desire on his 
part to cooperate with the medical profes- 
sion. It seems a remarkable thing that a 
man who has proved himself and has shown 
that he is capable of conducting a state 
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health department should be turned down 
because a few senators have gotten together 
and have agreed among themselves that cer- 
tain reappointments should not be made. 
It seems that there was a block who decided 
that they would not recommend certain of 
Governor Davis’ appointments. As far as 
we can learn there were only two or three 
senators opposed to Brown but their feel- 
ing was that if they would in turn agree 
not to vote for the approval of someone else 
that they could block the appointment of 
an efficient state health officer. This was 
apparently accomplished. It seems like aw- 
fully picayunish and petty politics. Dr. 
Brown should be commended on not being 
amenable to pressure on the appointment of 
someone to a minor position who apparent- 
ly was not qualified but yet had the good 
fortune to be a relative of a senator. 


The State Board of Health definitely 
should be out of politics. The importance 
of politics in this position may be exempli- 
fied by the fact that the previous incum- 
bent to the office was willing to give up 
his position, in fact he became desirous of 
doing so in order that he might qualify un- 
der civil service regulations and be assured 
of his future in the State Board of Health. 

It is indeed fortunate that there was 
available a man in the Department who was 
well qualified and who will be an excellent 
state health officer but he, who is a career 
man in public health, may feel before long 
that political pressure may be such that it 
would be better for him to be under civil 
service than to head this important depart- 
ment. 


By far the most important implication is 
the fact that the medical profession of the 
state of Louisiana does not have an active 
role in the appointment of the state health 
officer. The state health officer should be 
appointed on the basis of a recommendation 
or recommendations by the State Medical 
Society. Certainly in our two neighboring 
states whose health officers have been out- 
standing, maintenance of their position has 
depended entirely on the medical profes- 
sion. The late Dr. Baker of Alabama who 
was appointed and kept in office by the 
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Organization Section 


State Medical Society, is representative. 
Dr. Underwood of Mississippi, one of the 
best known health officers in the country, 
likewise has had a long tenure because of 
the state medical profession and their 
whole-hearted backing-up of this gentle- 
man. 


The Louisiana State Medical Society 
should have a definite say as to who is to 
be the state health officer and should have 
more power than they have in important 
medical appointments. 


4) 


THE SYMPOSIUM 


In this number of the Journal there is 
being published a symposium on salt and 
water balance. The papers that appear in 
this symposium are somewhat unusual for 
the Journal. It is not as a general rule that 
this type of presentation is published, how- 
ever it is felt that the physician who has 
the time and the inclination to read the 
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papers that appear in the symposium will 
derive much information, which is up to 
the moment from the laboratory and clin- 
ical studies of body fluids which have been 
made in recent months and years. The pa- 
pers may seem too scientific for a journal 
essentially clinical but the reader must bear 
in mind that there are extremely important 
clinical implications in these presentations. 
Edema is a common symptom; it is dis- 
cussed in its relation to salt metabolism. 
The use of diuretics is stressed and there is 
presented a discussion of the hormone con- 
trol of water and salt. Of course of extreme 
importance to the doctor is the relationship 
of heart failure to clinical edema and renal 
excretion of salt and water. The funda- 
mental knowledge of these data will do 
much to enable the doctor to treat his pa- 
tient with a clear understanding of the pur- 
poses and the mechanism concerned when 
he outlines the course of therapy for the 
edematous patient. 





ORGANIZATION SECTION 


The Executive Committee dedicates this section to the members of the Louisiana 
State Medical Society, feeling that a proper discussion of salient issues will contri- 
bute to the understanding and fortification of our Society. 

An informed profession should be a wise one. 


MESSAGE FROM THE PRESIDENT 

The most important activity of organized 
medicine at this time is to continue the 
fight against the Wagner-Murray-Dingell 
bills and similar legislation tending toward 
socialization of medicine. Although 8.1606 
did not come out of committee at the last 
session of Congress hearings will no doubt 
be continued at the next session or a third 
edition of the bills presented. It is thought 
that the medical profession at this time 
should take advantage of the lull and pre- 
pare for the next fight which is sure to 
come. Among the aims here should be to 
educate the public as to the views of the 
medical profession on such bills and to es- 
tablish a better relationship with the public 
informing them of the results of such legis- 
lation to the medical profession and to the 
general public. It is felt that this should be 


one of the main objectives of the State 
Society at this time. 

Special announcement concerning plans 
for prepayment medical service is included 
in this section of the Journal. -It is hoped 
now that such a service may be put into ef- 
fect by October 1. Dr. O. B. Owens and his 
committee have been directing their efforts 
to this accomplishment and we feel reason- 
ably certain that plans will be completed by 
that time. 

A third project before the organization 
is to effect a program for medical service to 
veterans in cooperation with the Veterans 
Administration, whereby the veterans may 
obtain medical care in their home commun- 
ities by home-town doctors. Detailed plans 
for such service will possibly be completed 
within a very short time and all members 
of the Society will be appropriately notified 
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concerning regulations for participation in 
the plan. 

Efforts are being made by the present ad- 
ministration to improve the scientific pro- 
gram for the annual meeting so that every 
member wil be given a worthwhile reason 
tor attending the meeting next year. Many 
suggestions have been considered and an- 
nouncement will be made when details have 
been worked out. 

If these four activities—(1) defeat of 
bills advocating socialization of medicine; 
(2) prepayment medical service; (3) med- 
ical service for veterans; (4) improved 
scientific programs—are consummated it is 
felt that the present administration will 
have some claim of having been moderately 
successful. 


0). 
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LOUISIANA PHYSICIANS SERVICE 
ORGANIZED 


The organization of a voluntary prepay- 
ment surgical and obstetrical care plan in- 
surance company in the State of Louisiana 
is announced by Dr. Rhett McMahon, Presi- 
dent of the State Society. The new com- 
pany, sponsored by the Louisiana State 
Medical Society, was incorporated August 
18, 1946 and is known as the Louisiana 
Physicians Service, Inc., and will operate 
on a statewide basis. 

Louisiana Physicians Service is designed 
primarily to relieve the family of average 
means, particularly those of the low income 
group, from financial distress that fre- 
quently accompanies prolonged or catas- 
trophic illness, but it is also available to the 
more fortunate as an attractive investment 
and a convenience. 

Participation is voluntary. It leaves un- 
altered the established custom in the prac- 
tice of medicine and in no way interferes 
with the individual’s selection of a physi- 
cian. Louisiana Physicians Service is a non- 
profit mutual corporation organized by the 
doctors of the State of Louisiana and dedi- 
cated to the people of the State of Louis- 
iana. 

The organization of the company is the 
result of over two years’ work by members 
of the Louisiana State Medical Society’s 
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Committee on Prepayment Medical Serv- 
ice, with Dr. O. B. Owens, Chairman. 

Appointed to represent the Louisiana 
State Medical Society on the Board of Trus- 
tees are the following: Drs. Rhett McMa- 
hon, Baton Rouge; O. B. Owens, Alexandria ; 
Wm. L. Bendel and George Wright, Mon- 
roe; H. Whitney Boggs, J. P. Sanders and 
M. D. Hargrove, Shreveport; A. V. Fried- 
richs, E. L. Zander, Val H. Fuchs, P. T. 
Talbot and Gilbert C. Anderson, New Or- 
leans; U. S. Hargrove, Baton Rouge; W. P. 
D. Tilly, New Iberia; C. M. Horton, Frank- 
lin; and J. W. Faulk, Crowley. 


Members of the new organization’s Board 
of Directors are Drs. O. B. Owens, H. Whit- 
ney Boggs, Wm. L. Bendel, U. S. Hargrove, 
C. M. Horton, J. S. Faulk, E. L. Zander and 
Val H. Fuchs with Drs. Rhett McMahon 
and Gilbert C. Anderson as ex-officio mem- 
bers. 

Dr. O. B. Owens was elected President of 
the newly organized company and Dr. Wm. 
L. Bendel, Vice-President, Dr. H. Whitney 
Boggs, Secretary-Treasurer and Frank 
Lais, Jr., Executive Director, compose the 
other officers. 

All doctors of medicine licensed by the 
Louisiana State Board of Medical Examin- 
ers are invited to become participating phy- 
sicians in the plan. 

Louisiana Physicians Service does not 
contract to provide medical care nor may a 
participating physician be compelled to per- 
form his services in any way differing from 
usual custom, except that the participating 
physician agrees to accept the fees in the 
Schedule of Benefits, as approved by the 
Louisiana State Medical Society, as full pay- 
ment for service rendered after determin- 
ing with the subscriber that his yearly in- 
come does not exceed $1,800 if single or 
$2,400 if carrying a family membership. 

There is no “red tape’ attached to the 
physician’s request for payment for services 
rendered and the physician is assured of re- 
ceiving his fees under the plan, particularly 
fees due from members of the low income 
group. 

The physician will make his usual charge 
to patients in the “indemnity” classifica- 
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tion as distinguished from the members of 
the low income group. Patients in the high- 
er income group will pay that portion of 
the fee, if any, that remains after payment 
has been made as an indemnity by the com- 
pany to the physician. 

There are some fifty-three plans, ranging 
from local to statewide, in operation at the 
present time. The total enrollment exceeds 
2.800,000 persons. The number of units 
and subscribers has been growing since 
1939. So far this year, doctor-endorsed 
plans have been introduced in eight states. 

The recent spread has coincided with a 
controversy over methods of handling the 
problem of paying doctors’ bills. President 
Truman has proposed a national system of 
compulsory prepaid health insurance to 
cover the cost of medical, dental, surgical 
and hospital care. The American Medical 
Association, contending such a setup would 
constitute “socialized medicine”, has set out 
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to aid the development of voluntary, pre- 
payment plans sponsored and approved by 
state and local medical societies. 

It is expected the Louisiana plan will be- 
gin operation on October 1, 1946. Doctors 
throughout the state will subsequently be 
contacted relative to their participation in 
the plan. 
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MEDICAL SERVICE COUNCIL NAMED 


The appointment of Dr. A. V. Friedrichs, 
chairman; Dr. O. B. Owens, Dr. U. S. Har- 
grove, Dr. John G. Snelling and Dr. P. T. 
Talbot as members of the Council on Medi- 
cal Service and Public Relations in the 
Louisiana State Medical Society was an- 
nounced recently by Dr. Rhett McMahon, 
President of the Louisiana State Medical 
Society. 


Frank Lais, Jr., has been named as the 
council’s Executive Director. 
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TRANSACTIONS OF ORLEANS PARISH MEDICAL SOCIETY 


Clinico - pathologic Conference, Marine 
Hospital, 7:30 p. m. 
Sept. 12. Clinico- pathologic Conference, Touro 


Infirmary, 12 noon. 


Sept. 18. The Orleans Society of X-Ray Techni- 
cians, 7:30 p. m. 

Sept. 25. Clinico - pathologic Conference, Marine 
Hospital, 7:30 p. m. 

Sept. 26. Clinico - pathologic Conference, Touro 


Infirmary, 12 noon. 
DePaul Sanitarium Staff, 8 p. m. 
Sept. 27. L. S. U. Faculty Club, 8 p. m. 
New Orleans Hospital Dispensary for 
Women and Children Staff, 8 p. m. 


Oct 1. Eye, Ear, Nose and Throat Staff, 8 


p. m. 
Orleans Parish Radiological Society, 
7:30 p. m. 


Oct 2. 


Oct. a 


Mercy Hospital Staff, 8 p. m. 

Executive Committee, Baptist Hospital, 
8 p. m. 

Ochsner Clinic Staff, 8:30 p. m. 

Board of Directors, Orleans 
Medical Society, 8 p. m. 

Clinico - pathologic Conference, Marine 
Hospital, 7:30 p. m. 

Woman’s Auxiliary, 
p. m. 


Oct 4. 
Oct 7. Parish 
Oct. 8. 


Oct 9. Orleans Club, 3 


Touro Infirmary Staff, 8 p. m. 
Clinico-pathologic Conference, Touro In- 
firmary, 12 noon. 


Scientific meeting, Orleans Parish Med- 

ical Society, 8 p. m. 

Every Wednesday, Medical Discussions, Radio 
Station WDSU (1280 on your dial). 

MAX M. GREEN, M.D., Secy. 

Dr. Charles J. Bloom recently addressed a meet- 
ing of the Pike County Medical Society in McComb; 
his subject was “Rheumatic Fever.” On July 3 
Dr. Bloom was the guest speaker at a meeting of 
the Gulf Coast Medical Society in Biloxi; he spoke 
on “Recent Progress in Pediatric Treatment.” 

At present Dr. Bloom is in Saluda, North Caro- 
lina, teaching at the Southern Pediatric Seminar. 


Oct. 14. 








Drs. Joseph A. Danna, Val Fuchs, and C. Walter 
Mattingly were recently appointed as a medical 
advisory committee to the American Red Cross. 
Dr. Danna will serve as chairman of the com- 
mittee. 





Dr. F. L. Jaubert recently addressed the con- 
ference of the National Foundation for Infantile 
Paralysis on the problem of crippled children in 
the state of Louisiana. 
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Dr. Edward W. Nelson recently presented a pa- 
per on “‘Phlebothrombosis and Thrombophlebitis in 
Obstetrics and Gynecology” at the Rapides Parish 
Medical Society in Alexandria. Following the 
presentation a colored movie outlining the technics 
of vena cava ligation was shown. 


At arecent meeting of the Seventh Congression- 
al District Medical Society in Jennings, Dr. H. Ran- 
dolph Unsworth gave a paper on “Psychosomatie 
Medicine” and Dr. Samuel B. Nadler spoke on 
“Surgical and Nonsurgical Jaundice.” 


Dr. G. J. von Langermann was elected treasurer 
of the Altrusa Club at a meeting of this organi- 
zation held July 17. 


WELCOME HOME 


The following physicians were recently separated 
from military service: Louis J. Bristow, Jr., Bap- 
tist Hospital; Richard Buck, Audubon Bldg.; Mer- 
cer G. Lynch, Maison Blanche Bldg.; Hardee 
Bethea, 1007 American Bank Bldg.; M. Lyon 
Stadiem, 1201 Canal Bldg., Roy H. Turner, 1430 
Tulane Ave.; Maurice W. Geldert, Jr., Southern 
Baptist Hospital. 


CALLED TO MILITARY SERVICE 


The following intern members were recently 
called to military service: Hiram W. K. Batson, 
Richard A. Faust, George E. McCaskey, William 
L. McLeod, Joseph L. Rosenzweig, George T. 
Schneider, William H. Syll, Gerald N. Weiss, and 
Earl E. Wilkinson. 


CHANGES IN MEMBERSHIP ROLLS 


During the month of July the following changes 
took place in our membership rolls: 


Three physicians were transferred to the active 
membership rolls: Drs. Robert B. Haspel and Hor- 
ace L. Wolf, former intern members, and George 
D. Berkett, formerly an associate member. 


Five physicians removed from New Orleans and 
were removed from the rolls—Drs. Robert M. Rose 
(active), Arthur A. Calix, Eugene Hesdorffer, 
Pedro Suau (intern), and Harry C. Knight (asso- 
ciate). 


CHANGES OF ADDRESS 


Dr. Luis R. Oms, 505 Legendre Bldg.; Albert 
Segaloff, Ochsner Clinic; Wm. H. Block, 619 St. 
Philip St.; Dr. Henry D. Ogden, 1706 Pere Mar- 
quette Bldg.; W. P. Bradburn, Muir Bradburn, 
W. R. Brewster, R. J. Christman, Hyman L. Cohen, 
Paul MclIlhenney, 1326 Foucher St. 


RADIO PROGRAM 


The following “Health Discussion” will be broad- 
cast over radio station WDSU (1280 on your dial) 
during the month: 


August 14—Eye Strain—Dr. John B. Gooch and 
Mr. Joseph M. Fallo. 


August 21—Complications of the Diabetes Mel- 
litus—Drs. Robert A. Katz and Mr. Fred R. Wulff, 
Jr. 


August 28—Medical Ethics—Dr. Val Fuchs. 


September 4—Prepayment Medical Plans—Mr. 
Edward Groner. 





HANDY LITERATURE FILE 


A sturdy cloth-bound literature filing box is 
being presented to all physicians by Schering 
Corp. of Bloomfield and Union, N. J. 


Through direct mail, the physician receives 
many scientific folders designed to keep him well 
informed on the latest developments in the pharma- 
ceutical field. Many physicians have desired a file 
box to preserve this valuable literature for ready 
reference. Designed to simulate a technical refer- 
ence text and bound in red-purple cloth and 
stamped in gold, the handy file boxes are presented 
free of charge as another Schering service to physi- 
cians. 
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MEDICAL TOASTMASTERS 


The Medical Toastmasters have adjourned for 
the summer. They will resume classes in the fall. 





During this recess a canvass of the membership 
of the Society will be made to secure new members. 


As previously mentioned these classes are held to 
improve one’s oratorical ability. Dale Carnegie’s 
textbook on public speaking is the basis of teach- 
ing; there are sixteen lectures in all. Each mem- 
ber of the class is called upon to give a three- 
minute talk, and is quizzed on certain sections of 
the night’s lecture. 


It has been suggested that when classes resume 
they be held in the Hutchinson Memorial Audito- 
rium, 1430 Tulane Avenue, at 8 or 8:30 p. m., 
rather than having a dinner meeting at 6:30 p. m. 
at the New Orleans Athletic Club. 


Another suggestion that has been made is that 
an English professor or a director of public speak- 
ing at one of the high schools or universities be 
engaged to correct delivery, diction, ete. 


If you are interested in participating in these 
classes you are urged to communicate with Dr. 
Edwin L. Zander, president of the Medical Toast- 
masters, or Dr. L. J. O’Neil, the secretary, as there 
is a limit to the number of members that these 
classes may accommodate. 
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CALENDAR 
PARISH AND DISTRICT MEDICAL SOCIETY MEETINGS 


Society 
East Baton Rouge 
Morehouse 
Orleans 
Ouachita 
Rapides 
Sabine 
Second District 
Shreveport 
Vernon 


Date 


ATTENDANTS AT A. M. A. MEETING 


The following members of the State Medical So- 
ciety attended the annual meeting of the American 
Medical Association which was recently held in 
San Francisco. From New Orleans: 


Drs. Hartwig M. Adler, Ansel M. Caine, Curtis 
W. Caine, Charles L. Cox, Jules Myron Davidson, 
M. E. DeBakey, Thomas Findley, Warren Hebert, 
J. C. Henthorne, M. O. Hines, James K. Howles, 
Edgar Hull, Robert A. Katz, Maurice Lescale, 
Wilkes A. Knolle, Alton Ochsner, Walter J. Otis, 
Cassius L. Peacock, Ralph V. Platou, P. J. Saleeby, 
John H. Seabury, Daniel N. Silverman, Roy H. 
Turner, Woodard D. Beacham, George E. Burch, 
Guillermo M. Carrera, Boni J. DeLaureal, Emma 
S. Moss, William Parson, John C. Weed, B. Ber- 
nard Weinstein, Monroe Wolf, John Adriani, Dono- 
van C. Browne, Eugene B. Vickery, E. Carroll 
Faust, and Champ Lyons. 


From elsewhere in the state: Drs. W. P. Butler, 
A. A. Herold, C. P. Rutledge, J. D. Talbot, Shreve- 
port; Drs. H. O. Barker, L. D. Gremillion, O. B. 
Owens, Alexandria; Dr. J. Q. Graves, Monroe; Dr. 
L. H. Lafargue, Sulphur; Dr. D. F. Davis, Lake 
Providence; Dr. S. F. Fraser, Many; Dr. H. M. 
Prothro, Pleasant Hill. 


TULANE FACULTY MEMBERS COMMENDED 


Six members of the faculty of the Tulane Med- 
ical School and one former member have been com- 
mended by the O.S.R.C. in conjunction with re- 
searches they carried out in cooperation with or at 
the suggestion of this committee. The members to 
be commended are Dr. Ernest Carroll Faust, pro- 
fessor of parasitology; Dr. Ralph G. Smith, pro- 
fessor of pharmacology; Dr. R. V. Platou, pro- 
fessor of pediatrics; Dr. Alton Ochsner, professor 
of surgery; Dr. Guy A. Caldwell, professor of or- 
thopedics; Dr. George E. Burch, associate professor 
of clinical and experimental mediciné, and Dr. Wal- 
ter J. Horton, former assistant professor of chemis- 
try, now head of the department of chemistry at 
the University of Kansas. 


Second Wednesday of every month 
Second Tuesday of every month 
Second Monday of every month 
First Thursday of very month 

First Monday of every month 
First Wednesday of every month 
Third Thursday of every month 
First Tuesday of every month 
First Thursday of every month 


Place 
Baton Rouge 
Bastrop 
New Orleans 
Monroe 
Alexandria 


Shreveport 


CONSULTANTS TO THE SECRETARY OF 
WAR 

The Office of The Surgeon General announces 
the appointment of medical consultants throughout 
the United States. The following men have been 
selected from the south: Dr. Walter B. Martin, 
Norfolk, Va.; Dr. John Minor, Washington, D. C.; 
Dr. Henry M. Thomas, Jr., Baltimore, Md.; Dr. 
Roy H. Turner, New Orleans, La.; Dr. Wm. T. 
Rainey, Fayetteville, N. C.; Dr. Virgil P. Syden- 
stricker, Augusta, Ga. 


MISSISSIPPI VALLEY MEDICAL SOCIETY 


This organization will meet at the Jefferson Ho- 
tel, St. Louis, on September 25-27. A distinguished 
list of guest speakers have consented to appear on 
the program. 

NEW JOURNAL OF DERMATOLOGY AND 

SYPHILOLOGY 

The publication of a new journal on dermatology 
and syphilology, the Quarterly Review of Derma- 
tology and Syphilology, has been announced by the 
Washington Institute of Medicine. The Editor-in- 
Chief of this new journal will be Donald M. Pills- 
bury with Herman Beerman and Clarence §. Livin- 
good, associate editors. 

AMERICAN BOARD OF OBSTETRICS AND 
GYNECOLOGY 

The next written examination (Part I) will be 
held on Friday, February 2, 1947. As a number of 
changes in Board regulations and requirements 
were made effective at the last annual meeting of 
the Board held last May, it would be advisable for 
candidates for licensure to communicate with Dr. 
Paul Titus, Secretary, 1015 Highland Building, 
Pittsburgh 6, Pennsylvania. 


AMERICAN HOSPITAL ASSOCIATION 
Rear Admiral Dallas G. Sutton (MC) USN 
(Rt.) comes to the Washington Service Bureau 
staff of the American Hospital Association on 
September 1 as director of study of government 
hospital relations. Admiral Sutton will serve as a 
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liaison between the association and the federal 
government in matters concerning the federal hos- 
pital program and will assist in the coordination 
of civilian and federal hospital facilities. 

Among Admiral Sutton’s more recent assign- 
ments was that of Assistant Surgeon General, 1937 
to 1941. During 1941 and early 1942 he was com- 
manding officer of the Naval Hospital, Ports- 
mouth, Virginia, after which he was in charge of 
construction of the Naval Medical Center at Beth- 
esda, Maryland, erected the same year. From that 
time until his retirement in April of this year, 
Admiral Sutton was inspector of all east coast 
activities of the Naval Medical Department. 


NEWS ITEMS 


The seventh Annual Congress on Industrial 
Health sponsored by the Council on Industrial 
Health of the A. M. A. will be held at the Copley- 
Plaza Hotel, Boston, Massachusetts, September 30- 
October 2. 

The National Society for the Prevention of 
Blindness will hold a three day conference at the 
Hotel Pennsylvania, New York, November 25-27. 


Colonel Frank S. Gillespie of the Royal Army 
Medical Corps was presented the Legion of Merit 
by General Eisenhower. Innumerable medical men 
have had the opportunity of meeting and knowing 
Dr. Gillespie who served for some four years as 
British Medical Liaison Officer in the Army Medi- 
cal Department. 


NURSES FOR POLIOMYELITIS 

On account of the marked increase in number of 
cases of poliomyelitis this year there is a dearth 
of nurses to take care of these children. The Red 
Cross is preparing to recruit nurses to be paid by 
the National Foundation for Infantile Paralysis in 
the states in which the disease is particularly rife. 
Louisiana is one of 11 states which requires addi- 
tional nursing help. 


PHYSICIAN WANTED 

A cooperative insurance group recently organ- 
ized in Pollock, Louisiana is desirous of securing 
services of a doctor; salary $200-$300 per month, 
office furnished. Outside general practice available. 

For further information contact Mr. W. E. 
Groves, 420 Audubon Building, New Orleans. Tele- 
phone Ra. 6093. 

TWENTY-FIFTH ANNIVERSARY OF THE 

DISCOVERY OF INSULIN 


The twenty-fifth anniversary of the discovery of 
Insulin will be observed with a program in Convo- 
cation Hall, at the University of Toronto, on Sep- 
tember 16. Many internationally known figures in 
the field of medicine will be present to honor the 


occasion. Among them will be R. D. Lawrence, 
physician in charge, Diabetic Clinic, Kings College 
Hospital, London, England; H. C. Hagedorn, of 
Gentofte, Denmark; Bernardo A. Houssay, Re- 
search Institute of Experimental Biology and 
Medicine, Buenos Aires, Argentina; and Elliott P. 
Joslin, Harvard Medical School, Boston, U. S. A. 
This observation will be followed by the regular 
annual meeting of the American Diabetes Asso- 
ciation. 

On September 23, Eli Lilly and Company will 
sponsor an International diabetes clinic to be held 
at the Indiana University Medical Center in Herty 
Hall of the State Board of Health Building, In- 
dianapolis, Indiana. International importance will 
be given to this meeting by the presence of Pro- 
fessor Charles H. Best, Toronto, Canada, co-dis- 
coverer with Banting of Insulin, Professor Hous- 
say, Dr. Lawrence, and Dr. Hagedorn. They will 
discuss various phases of diabetic care. 


HEALTH IN NEW ORLEANS 


The Bureau of the Census, Department of Com- 
merce reported that for the week ending July 13 
there were 148 deaths in the City of New Orleans, 
as contrasted with 106 the previous week. These 
deaths were divided 103 white, 45 non-white, with 
27 of the total occurring in children under one year 
of age. For the week which came to a close on 
July 20 there was a considerable reduction in nun- 
ber of deaths of citizens of New Orleans; 124 
people expired in this particular week, 80 of whom 
were white, 44 of whom were colored and only 
seven of the total being in children under one year 
of age. There was a slight increase in the number 
of deaths for the week ending July 27 but as in 
the past some months the number of deaths is 
below the three year average of the corresponding 
week of the year. In this particular week the 131 
deaths were divided 82 white and 49 colored with 
17 deaths in children under one year of age. For 
the week which closed August 3 the 128 deaths in 
the City of New Orleans were apportioned 95 
white, 33 colored, with an astounding low infant 
mortality of only five. 


INFECTIOUS DISEASES IN LOUISIANA 


The weekly morbidity report for the State of 
Louisiana for the week ending June 29 showed 
measles leading all other reportable diseases with 
53 cases and only three other diseases occurring in 
numbers greater than ten, namely, pulmonary 
tuberculosis with 22 cases, poliomyelitis with 13 
and mumps with 11. The very large number of 
poliomyelitis cases were confined almost entirely 
to the southern parishes of the state; Lafayette 
Parish with four cases, Iberville with three and 
East Baton Rouge with two, were the parishes 
which had more than one case. For the week which 
closed July 6 the following diseases occurred in 
numbers greater than ten; cancer 173, unclassi- 
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fied pneumonia 114, measles 57, mumps 50, malaria 
45, rheumatic fever 35, pneumococcic pneumonia 
33, chickenpox 28, septic sore throat 19, whooping 
cough 17, influenza 15, poliomyelitis 14, amebiasis 
13 and hookworm infestation ten. Again, the polio- 
myelitis cases were found to have occurred largely 
in the southern parishes, Orleans and Vermilion 
with three each, were the only two parishes which 
had a greater number than one case. All of the 
malaria cases were contracted within the Conti- 
nental United States. For the week which closed 
July 13 pulmonary tuberculosis was reported in 
78 instances, followed by 18 cases of poliomyelitis, 
14 of typhus fever, 12 of unclassified pneumonia 
and ten of measles. The poliomyelitis cases, except 
for two reported from Caddo and one from 
Ouachita, were again confined to the parishes in 
the southern portion of the state. 


Indicative of the presence of poliomyelitis is the 
fact that for the week ending July 20 it was second 
in the list of reportable diseases, with 27 cases, 
preceded by pulmonary tuberculosis only, with 29 
cases. Other diseases in numbers greater than ten 
included 20 cases each of malaria and typhus fever, 
17 of diphtheria, 11 each of measles and typhoid 
fever and ten of scarlet fever. The poliomyelitis 
cases were reported in greatest number in Ouachita 
Parish with five instances, followed by Orleans 
Parish with three, Caddo with two and East Baton 
Rouge with two. Other reported cases were found 
in numbers no greater than one in various parishes 
throughout the state. For the week ending July 
27 there were listed 44 cases of pulmonary tuber- 
culosis, 35 of measles, 18 each of poliomyelitis and 
of whooping cough, 15 of unclassified pneumonia, 
13 each of septic sore throat and influenza and 11 
of mumps. There was a reduction in the number 
of cases of poliomyelitis reported this week but 
the number is still large. So far up to date this 
year 148 patients with poliomyelitis have been re- 
ported to the State Board of Health. Of the 18 
cases this week no one parish had more than two 
originating within its borders. 


MONTHLY MORBIDITY FOR VENEREAL 
DISEASES STATE OF LOUISIANA 
Month Ending June 30, 1946 

Total Total Total 

This Previous To Date 

Month Months 1946 
Chancroid 54 284 338 
Gonorrhea 1345 8837 10182 
Granuloma inguinale 25 143 168 
Lymphopathia venereum 12 55 67 
Syphilis 1651 8402 10053 


PHARMACOPEIA REVISION 
Many requests have been received by the Com- 
mittee on Revision of the Pharmacopeia of the 
United States of America relative to the dele- 
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tions which will be made in the U.S.P. XIII of 
titles representing items which were official in the 
U.S.P. XII. The list of drugs omitted is as follows: 
Acetonum 
Acidum Aceticum 
Acidum Aminoaceticum 
Acidum Lacticum 
Acidum Mandelicum 
Acidum Nitricum 
Acidum Phosphoricum 
Acidum Phosphoricum Dilutum 
Acidum Sulfuricum 
Acidum Sulfuricum Dilutum 
Aethylis Chaulmoogras 
Alcohol Dehydratum 
Allylis Isothiocyanas 
Althaea 
Antipyrina 
Aqua Chloroformi 
Argentum Proteinicum Forte 
Belladonnae Radix 
Bismuthi Subnitras 
Calcii Phosphas Tribasicus 
Capsulae Carbonei Tetrachloridi 
Capsulae Olei Chenopodii 
Capsulae Triasyni B Cum Hepati 
Carbonei Tetrachloridum 
Ceratum 
Ceratum Resinae 
Chloramina-T 
Codeina 
Colchici Semen 
Concentratum B-Vitaminarum Hepatis 
Decocta 
Emplastrum Belladonnae 
Emulsum Olei Terebinthinae 
Ergota 
Eriodictyon 
Eucainae Hydrochloridum 
Extractum Hyoscyami 
Extractum Malti 
Extractum Rhei 
Fel Bovis 
Ferri Et Ammonii Citrates Virides 
Ferrum Reductum 
Fluidextractum Ergotae 
Fluidextractum Eirodictyi 
Hydrargyri Bichloridum 
Hydrargyri Salicylas 
Hydrargyri Succinimidum 
Hydrargyrum cum Creta 
Infusa 
Injectio B-Vitaminarum Hepatis 
Injectio Hydrargyri Salicylatis 
Injectio Strophanthini 
Injectio Triasyni B cum Hepati 
Linum 
Liquor Acidi Arseniosi 
Liquor Hydrogenii Peroxidi Fortior 
Liquor Iodi 
Lycopodium 
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Magnesii Phosphas Tribasicus 
Massa Ferri Carbonatis 

Mel 

Nux Vomica 

Oleum Amygdalae Amarae 

Oleum Chaulmoograe 

Oleum Chenopodii 

Oleum Juniperi 

Oleum Lini 

Oleum Picis Rectificatum 

Oleum Pini Pumilionis 

Oleum Terebinthinae 

Oleum Terebinthinae Rectificatum 
Pamaquinae Maphthoas 

Pelletierinae Tannas 

Phenylis Salicylas 

Pilulae Ferri Carbonatis 

Potassa Sulfurata 

Potassii Bitartras 

Potasii Nitras 

Pulvis Cretae Compositus 

Quininae Aethylcarbonas 

Quininae et Ureae Hydrochloridum 
tesina 

Serum Antimeningococcicum 

Serum Immune Morbillosi Humanum 
Serum Immune Scarlatinae _ Humanum 
Sevum Praeparatum 

Sodii Cacodylas 

Spiritus Anisi 

Spiritus Camphorae 

Spiritus Frumenti 

Spiritus Glycerylis Trinitratis 
Spiritus Vini Vitis 

Strophanthinum 

Sulfapyridinum 

Sulfapyridinum Sodicum Sterile 
Syrupus Picis Pini 

Tabellae Magnesii Phosphatis Tribasici 
Tabellae Sulfapyridini 

Terpini Hydras 

Thymolis Iodidum 

Tinctura Colchici Seminis 

Tinctura Lodi (7 per cent) 

Tinctura Nucis Vomicae 
Toxitabellae Hydrargyri Bichloridi Magnae 
Toxitabellae Hydrargyri Bichloridi Parvae 
Trinitrophenol 
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Unguentum Iodi 
Zinci Acetas 
Zinci Chloridum 


THE FEDERAL COMMUNICATION COMMIS. 
SION AND ITS PROPOSED ACTION ON 
DIATHERMY INTERFERENCE 

The Federal Communication Commission is an 
attempt to prevent interference to F. M. and Tele- 
vision Broadcasting by diathermy or other elec- 
tronic equipment of the non-radio category, is set- 
ting up certain standards of good engineering prac- 
tice to be observed by manufacturers of this type 
equipment. 

They intend to set certain frequencies of opera- 
tion and tolerances for such equipment, and issue 
certificates to the manufacturer of the equipment, 
if their equipment passes certain required tests. 

The requirements do not mean that the doctor 
has to discard his present equipment. However, he 
can satisfy himself as to what can be done to help 
him in the following manner. 

Register his diathermy with some good service 
organization—preferably one which specializes in 
his type of equipment. The service shop will in- 
form him as to practicability and cost of making 
the diathermy meet the specifications. 

If the doctor purchases new equipment, obtain 
from the seller a money back warranty that the 
diathermy meets the F C C requirements and that 
the manufacturer is cooperating with the F C C 
in adapting good standards to such equipment. 

As far as present equipment is concerned, it is 
not necessary to trade in or otherwise dispose of 
perfectly good equipment. It may happen that the 
diathermy meets all requirements, or is far enough 
away from Radio Equipment so that it does not 
cause interference. 


References: 


“Diathermy Standards” 
Electronic Industries, July 1946, p. 151 


Federal Communications Commission 
Public Notice 84900, Sept. 25, 1945 
also 71021 Oct. 5, 1943 

also News Release 85742, Oct. 23, 1945 





BOOK REVIEWS 


The Principal Nervous Pathways: By A. T. Ras- 
mussen, Ph. D. New York, The Macmillan Com- 
pany, 3rd ed., 1945. Pp. x 73, figs. 28. Price, 
$3.50. 

First published in 1932, this useful series of 
neurological charts and schemas with explanatory 
notes is widely and favorably known. It comprises 
twenty-eight plates (8x11 inches), chiefly rep- 


resenting functional pathways so drawn as to 
show both their anatomic relationships and the 
neuron chains composing them. Each plate is la- 
beled and faced by a page or more of explanatory 
notes. The subjects of the plates are well chosen 
for their practical importance in medicine. In pre- 
paring the third edition the author has modified 
some of the charts of functional pathways in 
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accord With recently established findings. The vol- 
ume is recommended, for use either as by students 
as an atlas supplement to a text or as an inde- 
pendent reference for readers who are already 
familiar with the general organization of the 
nervous system. 

HAROLD CUMMINS, Ph. D. 
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Howell’s Textbook of Physiology: Ed. by John F. 
Fulton, M. D. Philadelphia, W. B. Saunders 
Company, 1946. Pp. 1304. Price, $8.00. 

Although this textbook reports to be the fif- 
teenth edition of Howell’s Textbook of Physiology, 
it should be emphasized that it is virtually a new 
contribution ably edited by Dr. Fulton with the aid 
of some twenty-three contributors. It differs from 
the majority of the recent textbooks in physiology 
in minimizing clinical application and in present- 
ing the material from the point of view that 
physiology is an academic discipline in its own 
right. This does not imply, of course, that the 
textbook will be of no interest to the clinician. On 
the contrary, the latter will find it an unusually 
well written and valuable account of the modern 
concepts of modern trends and beliefs in phy- 
siology. , 

The first section (about 40 per cent of the 
book) is devoted to a comprehensive and splendidly 
written section on the principles of nervous and 
muscular activity and on the nervous system, 
which leaves very little to be desired. The suc- 
ceeding sections on blood and circulation are not 
quite as successful. The authors have experimented 
with a novel presentation of the material, but in 
doing so seem to have sacrificed unity and com- 
pleteness. The problems of shock and hemorrhage, 
for example, would seem to warrant more specific 
and complete treatment than that contained in the 
few pages devoted to these topics. On the other 
hand, many of the individual chapters are to be 
recommended. The chapter on hemodynamics is 


particularly well done. The remainder of the book 
is taken up with discussions of respiration, body 
fluids and kidney, digestion, and metabolism and 
nutrition. The final section presents an excellent 





discussion of the physiology of reproduction. 

Of interest and perhaps the only serious criti- 
cism of this otherwise fine contribution is the 
fact that the authors did not include a section 
dealing specifically with the endocrine glands. 
While there are references to the thyroid, adrenal, 
etc. in various discussions, there is no detailed in- 
formation or emphasis as to the role of the en- 
docrine glands as the second great coordinating 
system of the body. The parathyroid is not even 
mentioned in the index. 


H. S. Mayerson, Ph. D. 
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A Malariologist in Many Lands: By Marshall A. 
Barber, with a Foreword by Paul F. Russell, 
Lawrence, Kansas, Univ. of Kansas Press, 1946. 
Pp. 158. 7 pl. of photo. Price, $2.50. 

This is a most entertaining and informative 
little book, of interest to malariologists, physicians 
and to laymen who are interested in the main high- 
ways and some of the by-ways of development of 
knowledge in the field of malaria, together with 
methods for its diagnosis and control. 

Although Dr. Barber first became acquainted 
with malaria parasites of man a half century ago 
while a junior instructor at the University of Kan- 
sas (at a time when malaria was still present in 
that state), his intensive study of the parasite and 
the syndromes which it produces began in 1920 
when he joined the U. S. Public Health Service. 
His intensive blood-film and spleen surveys, as well 
as anopheline-host transmission studies in the 
Southern United States were followed by similar 
undertakings in Tropical America, the Philippines, 
Malaya, the Fiji Islands, Equatorial Africa, Egypt, 
Macedonia, Cyprus, Turkey, the U.S.S.R. and In- 
dia. In addition to accumulating a wealth of 
epidemiological data, Dr. Barber will be known 
for three particular contributions in malaria, 
namely (1) thick-blood films for diagnosis of the 
malaria parasites, (2) introduction of Paris green 
as a larvicidal agent for control of anopheline 
mosquitoes and (3) demonstration that plasmoquin 
as a therapeutic agent in human malaria sterilizes 
the circulating gametocytes, so that susceptible 
mosquitoes taking blood meals from human cases 
do not become infected. It may be of interest to 
add parenthetically that before 1920 Dr. Barber 
had developed the micro-manipulator for isolation 
of individual bacteria, and that he demonstrated 
this to the astonishment of the great Robert Koch. 

The story of Dr. Barber’s adventures in the 
field of malariology is told in his own inimitable 
way, as, for example, on page 50 his statement 
that “when the Devil sowed malaria, he took care 
to supply it with plentiful and efficient vectors.” 
The reader’s attention is maintained from begin- 
ning to end. Frequently in the midst of a run- 
ning narrative one suddenly finds set down valu- 
able diagnostic technics. 

The print is clean and the little volume simply 
but attractively bound. The introduction is by 
Col. Paul F. Russell, M.C., A.U.S., who is a world 
authority on malaria. 

“A Malariologist in Many Lands” is heartily 
recommended to the weary physician who desires 
a change from the usual type of detective story. 

ERNEST CARROLL Faust, M.D. 
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The Modern Attack on Tuberculosis. 
tion: By Henry D. Chadwick, M.D.,and Alton S. 
Pope, M.D., Rev. Ed. New York. The Com- 
monwealth Fund. Price, $1.00. 

This small manual opens with a quotation from 
an address delivered by Dr. Wade H. Frost in 
1935, “The eradication of tuberculosis is now an 
expectation sufficiently well grounded to justify 
shaping our tuberculosis control program toward 
this definite end.” It concludes with a forecast: 
“The bells that ring in the year 2000 may sound 
the death knell of the tubercle bacillus.” These 
two optimistic predictions are well supported by 
the collection of data presented in the six chapters 
of this handbook on tuberculosis control. It was 
the aim of the authors not to present new but 
rather to collect for the tuberculosis work a mass 
of data ordinarily disseminated throughout the 
medical literature. 


























































































































It is interesting to see that the emphasis is 
placed on the individual patient with tuberculosis 
not as a therapeutic problem, because adequate 
means of therapy are available, but as a focus for 
preventing perpetuation of the communicable dis- 
ease. The publicized increase in morbidity rates 
from tuberculosis among the aged is believed to 
be only a transient phenomenon. The sanatorium 
as a means of controlling tuberculosis by isolating 
those most likely to transmit the disease is em- 
phasized strongly. Now that photoflourographic 
methods are available for progressively increasing 
segments of the population, the authors urge inten- 
sive “follow-up” procedures so that the unsuspected 
case and the contacts of known cases may be re- 
peatedly examined. Very simply they illustrate 
the necessity for this. In both instances, the un- 
suspected case and the contact, the chances are 
very great that the tuberculosis will be only mini- 
mal. By way of contrast, they cite the fact that 
even today about 25 per cent of all patients ad- 


mitted to tuberculosis sanitoria have hopelessly 




















































































































advanced disease. 





This book is recommended to any physician who 
wants to understand the methods by which public 
health authorities hope eventually to eradicate 














tuberculosis. 











SYDNEY JaAcoBs, M.D. 
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Cornell Conferences on Therapy, Vol. I. Ed. by 
Harry Gold, M.D. New York. The MacMillan 
Company, 1946. Pp. 322. Price, $3.25. 
Therapeutic conferences may be arranged in 

seminar style or in one where frank differences 

of opinion are encouraged. The latter was the 
one chosen when representatives of the various 
clinical and pre-clinical groups of Cornell Univer- 
sity Medical School inaugurated their conferences 
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for medical students in 1937. Because these be- 
came so popular and soon attracted not only stu- 
dents and residents but also many visiting physi- 
cians, it was decided to record stenotypically every- 
thing that was said at each conference. This mate- 
rial has been properly edited and presented as the 
first volume in what should be a most interesting 
series. 


The diversity of subjects in the first volume 
compels attention. From such points of departure 
as the contents of a doctor’s bag (many doctors’ 
bags were examined, and most held little material 
for rendering first-aid to the more commonly en- 
countered emergencies in general practice) to the 
Rh factor, the groups of consultants exchanged 
opinions. The clinically useful is constantly 
stressed. 


Regardless of how limited or how broad his 
clinical interests, any practitioner can learn much 
from reading this delightful book. The exercises 
in clinical thinking contained are most stimulating. 

SYDNEY JAcosBs, M.D. 
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Theory of Life, Disease and Death: By Morton 
Whitby. Chicago. Cutler Publishing Co. 1945. 
Pp. 275. Price, $5.00. 

The author,’'a member of the Royal College of 
Surgeons and a fellow of the Royal Society of 
Medicine, has concluded that life exists only be- 
cause of the electrical energy which is present in 
the living substance. This is the mystic power 
controlling inorganic or organic matter and is the 
“symbol of God.” Death is a loss of this electrical 
energy, while disease results in the transfer of 
energy to the area of disease to the detriment of 
the organism as a whole. Accordingly, the meas- 
urement of the electrical pattern becomes of para- 
mount importance. If this is done, with care and 
patience, by means of the Ellis Micro-Dynameter 
(seven U. S. patents), one can make an accurate 
diagnosis of disease with the help of only a few 
biochemical analyses. The apparatus is also in- 


valuable in the “dynamic treatment” of disease. 


In these hectic days when life and the practice 
of medicine have become complicated almost to the 
breaking point, it is reassuring to discover at least 
one individual who feels that much of this effort 
is unnecessary, and that the struggle can be re- 
solved so simply. In face of an acute paper short- 
age, however, the reviewer wonders how or why 
this book was ever published. It may be only coin- 
cidence that it was published in Chicago where 
the dynameter was designed. 

H. S. MAYERSON, Ph.D. 
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A Blind Hog’s Acorns: Vignettes of the Maladies 
ot Workers: By Carey P. McCord, M.D. (Illus- 
trations by Francis Strobel). Chicago, Cloud, 
“Inc., 1945. Pp. 311. Price, $2.50. 


This book, a narrative autobiography of experi- 
ences in industrial hygiene, is true to the interest- 
ing type of story expected from Dr. McCord by 
those who know him personally or have heard him 
at the banquet table during meetings of industrial 
physicians. 


The enthusiasm that Dr. McCord has put into 
a career of investigation and control of industrial 
disease registers as the experiences are recounted 
and the frequently ingenious solutions are given. 
This book will probably have its greatest appeal to 
those persons whose work takes them into the 
field of industrial hygiene. Any student of indus- 
trial hygiene would profit from these easily read 
accounts of industrial illnesses. 

This reviewer feels that the choice of the artist 
who drew the illustrations might have been more 
happily made. Somehow the illustrations do not 
catch the tone of the narrative and the artist just 
cannot draw blind pigs. 

RALPH H. HEEREN, M.D. 
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New Drugs: By Arthur D. Herrick, with a fore- 
word by Dr. Austin E. Smith. 319 pages, buck- 
ram. Published by Revere Publishing Company, 
11 Stone Street, New York 4, N. Y. 1946. Price, 
$4.00 





“New Drugs” consists of a description and dis- 
cussion of the legal procedures necessary before 
a new drug can be made available for general use. 
As such, it is concerned chiefly with Section 505 
of the Federal Food, Drug and Cosmetic Act 
and with regulations under that section of the 
Act. It may well serve as a guide regarding the 
requirements and policies of enforcement of the 
law and consequently should be of particular in- 
terest to drug manufacturers and distributors who 
are directly concerned with the introduction of new 
drugs. Since the book is written in the light of 
experience with existing laws it should also be a 
useful guide in the enactment of similar laws by 
states, municipalities or by other countries. Such 
questions are answered as: What constitutes a 
new drug? What drugs are exempt? What is the 
procedure necessary by the distributor for appli- 
What type 
of evidence must be presented to establish its safe- 


cation for the release of a new drug? 


ty and how may such evidence be obtained? A num- 
ber of appendices make up almost half of the 
Appendix A is the “Report of the Secre- 
tary of Agriculture on Deaths Due to Elixir Sul- 
fanilamide,”’ which concerns a tragedy responsible 


volume. 


in no small part for the enactment of legislation 
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concerning the introduction of new drugs. Appen- 
dix B is the “Federal Food, Drug, and Cosmetic 
Act and Regulations.” Appendix C records “State 
and City New Drug Legislation,” while Appendix 
D is the “Official Rules of the Council on Phar- 
macy and Chemistry of the American Medical 
Association” which have been somewhat revised 
since the book was written. “New Drugs” con- 
cerns a field of endeavor not usually realized by 
the general public but established for its protec- 
tion. Even a large part of the medical profession 
is unfamiliar with this phase of drug control or 
takes it for granted. Although the information 
is most valuable to the manufacturer and distrib- 
utor of drugs it should also be of interest to the 
medical profession and even to the general public. 


RALPH G. SMITH, M.D. 
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Principles and Practice of Tropical Medicine: By 
L. Everard Napier, C.I.E., F.R.C.P. New York. 
The MacMillan Company. 1946. Pp. 917, Price, 
$11.00. 

This new volume by Dr. Napier is a revision and 
an expansion of his earlier work which was re- 
viewed in the New Orleans Medical and Surgical 
Journal, June 1944, p. 607. The volume now offers 
a complete picture, and a very satisfactory one, 
of tropical diseases. In the introduction, among 
many pertinent observations, the author warns 
against allowing the laboratory aspects of diag- 
nostic methods to dominate one’s thinking, which 
this reviewer considers most timely in the light of 
the mistakes he has seen made in the diagnosis of 
leprosy by too slavish adherence to the results of 
laboratory tests. The new parts of the book, mak- 
ing up about one-third of the total of 784 pages, 
covers treponema infections, skin diseases, the pre- 
dominantly tropical venereal diseases, nutritional 
diseases and parasitic diseases. As the review re- 
ferred to above covered sufficiently the contents 
of the earlier volume these comments will be con- 
fined to the newer parts of the work. The contro- 
versial question as to the relation of yaws and 
syphilis, the author resolves by regarding the 
causative organisms as “closely related but of 
quite distinct species.” The author considers that 
both diseases “arose from a common ancestor, prob- 
ably in prehistoric times.” In the parallel column 
differentiation of the two diseases, the writer 
places the response to mercurial treatment as one 
of the features; since mercury is now rarely used 
in syphilis this probably is not very helpful. Peni- 
cillin is mentioned in the treatment of yaws, illus- 
trating the pains the writer has taken to bring the 
book up to date. Under the discussion of preven- 
tion of tropical ulcer the writer points out the 
fallacies that are inherent to generalizations in 
fields where our knowledge is limited. To one 
interested especially in preventive medicine it is 
discouraging, but not surprising, to find that the 
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author expresses the opinion that ringworm of the 
feet is almost a concomitant of living in the trop- 
ics. The sections dealing with medical parasitology 
consider the diseases primarily from the point of 
view of the clinician but public health and epidem- 
iological aspects are particularly competently han- 
dled. The section on nutrition and nutritional dis- 
eases in the tropics starts with general considera- 
tion of diet with special attention given to rice 
which is so largely eaten in warm climates. The 
economic factors are given adequate attention. 
While the author gives full credit to Goldberger 
for his monumental work in pellagra he feels “that 
no explanation of the etiology of pellagra can be 
accepted that does not take into consideration the 
past and present predominance of the disease 
among people whose staple food is maize.’”’ In the 
section on rabies there is a very good appraisal 
of the circumstances that should lead one to ad- 
minister antirabic vaccine. The book as a whole 
can be recommended without reservation to stu- 
dents and physicians who need to learn about and 
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to deal with diseases occurring predominantly in 
warm climates. 
G. W. McCoy, M.D. « 
Proceedings of the Rudolph Virchow Medical So- ° 
ciety. Vol. 3, 1944. New York, Brooklyn Medi- 
cal Press, 1945. Pp. 104. Price, $2.00. 

A volume of interesting articles on subjects, 
medical, surgical, roentgenologic and the special- 
ties. The articles are brief and interesting. The 
size of the magazine does not justify detailed de- 
scription of the contests, but anyone will find an 
hour of pleasant and profitable reading. 

I. L. Rospsins, M.D. 
PUBLICATIONS RECEIVED 

Commonwealth Fund, New York: Psychotherapy 
in General Medicine, by Geddes Smith. Medical 
Education and the Changing Order, by Raymond 
B. Allen, M.D., Ph.D. 

Lea & Febiger, Philadelphia: Urologic Roentgen- 
ology, by Miley B. Wesson, M.D. : 











